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THE DEVELOPMENT OF PERCEPTION 
IN CHILDREN 


by M. D. VERNON 
Professor of Psychology, University of Reading 


I. Introduction 


run about and to speak, do not perceive the world around them in the same way as do 

adults. Children are so surprisingly quick to notice and comment on everything that 
goes on; yet at the same time the things they perceive, and the manner in which they 
perceive them, may differ quite considerably from the things we notice. It is perhaps 
particularly important for teachers of young children to recognize these facts clearly, and 
to allow for them in their teaching, since misunderstandings may occur when children 
seem wilfully to overlook or to make mistakes in perceiving what is shown them. Nor 
should it be forgotten that the ability to perceive in an adult manner develops probably 
more through maturation than through learning. True, the child requires certain 
experiences to expand and refine his perceptual capacities; but no amount of experience, 
nor even of direct teaching, can force him to proceed beyond the stage which he has 
reached through natural maturation. 

It is often not at all easy to determine the stage of maturation. It does not depend 
solely on chronological age, but neither is it entirely a function of intelligence, particularly 
of intelligence as measured by an intelligence test. Emotional maturity is also of impor- 
tance; and so is the experience which the child has gained from his physical and social 
environment. When in the subsequent discussion it is stated that children of a certain 
age in years can perform such-and-such a task, it must be understood that this age is 
merely an average. Many children will be either older or younger when they can first 


perform it. 


:; is often difficult for adults to realize that children, even when they have learnt to 


II. Perceptual Development in Early Childhood 


Before we examine the gradually developing perceptual abilities of the child when 
he first goes to school, it is important to consider the outlook of the pre-school child in 
perceiving the world around him. His main concern is with the objects and events he 
encounters in his ordinary everyday life, particularly those which are useful and interesting 
to him. He needs to know what things are; what they do; what he can do with them. 
Though in early infancy he has no understanding of the nature of his environment, nor 
what objects are like, he can discover a good deal, as Piaget (1955) has shown, by examin- 
ing closely everything that comes within his reach, putting it in his mouth, manipulating 
it and exploring it with his fingers. In this way during his first year he comes to realize 
that objects are stable, solid, resistant to touch; and that they have a shape which remains 
the same although its visual appearance varies as he turns the object round in his hands. 
He knows also that objects retain their identity although their apparent size varies as they 
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approach and recede from him; and that they continue to exist while they are out of sight. 
Before he realizes this, he tends to think that a hidden object has altogether disappeared, 
and seems quite surprised when it reappears. The realization of the continued existence 
of objects out of sight is very important to the development of understanding, since it 
enables the child not only to ask for things not perceived at the moment, but later to 
think and talk about them. Thus, Lewis’s son at about 14 years of age began to ask for 
chocolate hidden in a drawer (Lewis, 1937); but it was not until he was about 2 years old 
that he began to talk about past and future events unrelated to his immediate needs. 


During his first year the child also begins to learn something about cause and effect 
(Piaget, 1955). He is extremely interested in pushing and pulling things and making 
them move about or rattle. But for some while he does not realize that it is necessary 
to touch them in order to do this, and sometimes he tries to “ magic ” them into moving 
by waving his hands at them from a distance. During his second year he also comes to 
understand that a moving object must touch another object to make it move in turn. 
Thus, even at this period he is extremely interested in finding out, as far as he is able, how 
and why things happen. 


In his second year the child begins to use language to help him to understand and 
come to terms with his surroundings. Earlier, during his first year, vocalization is used 
primarily as a means of getting what he wants, crying when he is hungry or needs 
attention. Even his first words, ““ Mama,” “ go,” “ up,” are really ‘ word sentences,” 
(McCarthy, 1930), expressing his desires and needs. Listening to, smiling at and 
babbling in response to human voices seems to be carried on in order to establish social 
contact with the people around him. Soon he finds that he can get what he wants more 
easily by asking people for it than by crying or grabbing. Also he often seems to enjoy 
babbling and repeating his early words as a form of vocal play, just as he enjoys waving 
his arms and legs and playing with his fingers and toes (Lewis, 1936). 


The child’s first words are most often names of objects, sometimes spoken in order to 
obtain these objects, but sometimes as a means of identifying an object and knowing what 
it is. It seems that the child establishes this identity in his mind by giving the object a 
name. At first the names are used for certain particular objects, but after a time for classes 
of objects. ‘Thus, Lewis’s son at about 9 months would look and reach for a small white 
ball when someone asked him, “ Where’s ballie? ” (Lewis, 1936). But it was not until 
he was over a year old that he responded in the same way to a large coloured ball. 
However, as the child begins to encounter more and more objects, he comes to perceive 
that certain of them are alike. He hears adults calling these similar objects by the same 
name, and so he begins also to class them together and give them a common name. 
Thus, balls may be big or small, hard or soft, white or coloured; but they all have the 
same name. This classificatory procedure is extremely useful to the child, since instead 
of remembering the nature and identity of each separate object, he can, once he has 
classified them, perceive and recognize them as a group of things of similar behaviour 
and use (Vernon, 1952). Thus, balls are things which can be thrown and caught, and 
which bounce. When the child encounters a new object, he immediately tries to classify 
it and to know what sort of a thing it is. If he cannot do this, he asks, ““ What’s that? ” 








Thus, we find that ‘“‘ What ” questions begin towards the end of the second year, and are 
exceedingly frequent for the next two years (Smith, 1933). 

Of course, at first the child makes many mistakes in classification and naming. 
A single name may be used for a number of objects roughly similar in appearance to 
which we give quite different names. Thus, one child learnt the name “ moo-i”’ for the 
moon, and subsequently used it for various round objects and even for circles drawn on 
paper (Werner, 1948). Lewis’s son used the word “ tee” (kitty) for the cat, and also 
for dogs, cows, sheep and horses (Lewis, 1957). Later, he called his toy dog “ goggie,”’ 
but for some time retained the word “ tee”’ for the live dog. About the same time he 
learnt the name “ hosh” for a horse, and then applied it to a large St. Bernard dog. 
Thus, the child develops his own schemes of classification before he learns to name and 
use them in the way that we do. 

As the child begins to know what things are, he becomes increasingly interested in 
what they do and what he can do with them and use them for. Thus, Valentine (1942) 
noted that his two-year-old daughter was constantly asking, “‘ What this for?’ A rather 
older child of five, when asked what various things were, described them in terms of use 
and function: “‘ What is a hen? ” “ Something that lays eggs for you.”” The child also 
needs to acquire an understanding of how and why things happen, what people and things 
do and why. This is reflected in his questions as to how and why, which become increas- 
ingly frequent in the fourth and fifth years (Smith, 1933). Indeed, it has been calculated 
that at this period questions form 10-15 per cent. of everything the child says (Fisher, 
1934). Even what appear to be statements of fact are often made with the intention of 
inviting confirmation or contradiction. 

But in the process of classifying objects according to their appearance and use, there 
is naturally a tendency to overlook details which are not important for identification. The 
child obtains a broad general impression of the object as a whole, but pays little attention 
to the specific qualities of particular objects. Neither does he notice these qualities, shape, 
colour, size, weight, in themselves, as apart from the objects to which they belong. The 
purpose of Montessori teaching was to encourage children to abstract such qualities and 
scale them in order. With specially prepared material, in which only one quality varies 
at a time, this is easier for the child than it is with ordinary objects which, as we have 
noted, the child regards mainly from the point of view of general appearance and use. 
We shall see later that these processes of abstraction and generalization constitute a real 
difficulty for the child when he begins to be taught formal school subjects. 


When he first comes to school, the child needs to discover the nature and identity 
of the features of his new environment. He wants to know what things are, how and why 
events happen. ‘Thus, he requires explanation rather than instruction. Still more, 
perhaps, he needs the opportunity, as he did in infancy, to work things out for himself 
by exploration, experimentation, manipulation and construction. Susan Isaacs, in 
her book Jniellectual Growth in Young Children (1930), gives numerous descriptions of the 
experimental play carried out by the children at the Malting House School at Cambridge, 
with sand, water, building blocks, water pipes, gas burners, etc.; and how they weighed, 
measured, melted things, dissolved them in water, and so on. ‘These experiments, the 
discussions of them and the explanations given by the teachers, enabled the children to 
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learn and understand much about the nature of materials and the causes of physical 
phenomena. Their natural intense interest in how and why was furthered; and their 
powers of reasoning developed and were reinforced. 


III. Development of Visual Perception 


We see, then, that the primary need of children is to learn to understand and deal 
with “ real ” things and events. There is considerable evidence to show that it is some 
while before they have any desire or capacity to perceive things which may be education- 
ally important, such as details of shape, pattern, arrangement and number. It is true 
that children can learn at the age of two years or even younger to pick out a simple shape, 
such as a square, a circle and a triangle, from among others if their choice is rewarded by 
a piece of chocolate (Gellerman, 1933). And by four years a child of average intelligence 
can match eight out of the ten outline shapes used in one of the Terman-Merrill test items 
(Terman and Merrill, 1937). But it is more doubtful if they can remember these shapes. 
Piaget and Inhelder (1956) showed that a circle and a square could not be copied cor- 
rectly before about four years of age, a triangle before about five and a diamond before six. 
With complicated shapes made up of several parts or containing interior detail, accurate 
perception is slower to develop. This is perhaps best illustrated by Gesell and Ames 
(1946) in the reproductions made by chiidren of various ages of a figure like a Union Jack 
(see Fig. 1). Similar mistakes in the reproduction of complex forms have been noted by 
Meili (1931), Bender (1938) and Piaget and Inhelder (1956). They all indicate that 
children under six or seven years do not grasp the relationship between the parts of a 
complex figure. They may perceive the outline, or some of the parts separately, but not 
the manner in which these are fitted together. The ability to do this may depend as 
much upon the understanding of relationships as upon immediate perception of shape. 
Thus, when children begin to learn to read, they may notice the length of a word, and 
certain letters in it. But they may not perceive or remember correctly the exact shapes 
of any letter, nor all the letters in the word, nor the relationship or order in which the 
letters occur. 


ah 
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There is another difficulty frequently encountered in teaching children to perceive 


accurately, namely, that they tend to see things as part of a total situation from which 


they cannot be isolated. An instance of this is given by Piaget (1955) ofa child of 14 years 


who used the name “ papa” only for her father sitting in his study; when she saw him 
elsewhere she did not associate this name with him. In older children this phenomenon 
appears in an inability to differentiate shapes from their background, and to perceive 
shape as such independently of its surroundings. Thus, children are particularly sus- 
ceptible to visual illusions such as that shown in Fig. 2, in which the capacity to perceive 
that the two horizontal lines are of equal length depends upon isolating them from the 
attached arrowheads (Walters, 1942). Piaget (1960) has also made a large number of 
studies of children’s perceptions of visual illusions and concluded that they do not know 
how to direct attention towards the significant features of the figures and ignore the less 
relevant. If the children’s eye movements are recorded, it is found that the eyes of the 
younger children wander about all over the figures; whereas those of older children 
concentrate on particular points of importance. 


Fig. 2 

That children find difficulty in analysing complex shapes and picking out certain 
parts of them is also shown by their reactions to figures of the type designed by Gottschaldt 
(1926). He presented a number of simple figures until they were thoroughly familiar. 
Afterwards he showed complex figures each of which contained one of the simpler ones 
embedded in it, and found that adults had great difficulty in perceiving the simple figures 
embedded in the complex ones. Ghent (1956) presented a simple and a complex figure 
together (such as those shown in Fig. 3) and asked children to trace out the simple figure 
in the complex one. No children could do this before six years, and many not even at 
eight years. But Witkin (1960) has recently brought evidence to show that the ability to 
re-structure what is presented by analysing it and extracting particular parts is a function 
not only of age and intelligence, but also of certain qualities of personality. He considers 
that children who are in themselves self-reliant and able to act on their own initiative are 
more capable of such tasks than are children who tend to relay passively on external 
circumstances or depend on others. 





SIMPLE COMPLEX 
Fig. 3 


There is evidence to show that the ability to perceive shape in general more accurately 
is not greatly improved by giving practice in perceiving particular shapes. Nor is the 
ability to perceive letters and words in reading much affected. Thus, Goins (1958) gave 
six-year-old children extensive training in perceiving figures and numbers exposed for a 
short period of time only. They became more skilful in perceiving this particular 
material; but their achievement in reading improved no more than did that of similar 
children who were given no such training. Again, as Gates (1922) and Kendall (1948) 
have shown, there appears to be little or no relationship between ability to perceive 
shapes correctly and to learn to read. ‘This at first sight seems surprising. We can only 
suppose that by the time children are sufficiently mature to learn to read, they have 
developed an ability to perceive shapes visually which is adequate for the purpose of 
reading; whereas less mature children do not improve sufficiently in perception as the 
result of special training for there to be any effect on their reading capacities. 


There is another form of perceptual ability which may be of considerable indirect 
importance in learning to read, namely, the perception and understanding of pictures. 
These also seem to depend to a considerable extent on maturation, though naturally 
they do not develop unless the children are given some experience with pictures. Binet 
(1908) pointed out that this understanding developed only gradually; and his observations 
have been confirmed by later experiments (Vernon, 1940). Up to the age of 4-5 years, 
children, though they can identify familiar objects in pictures, will enumerate them one 
after the other but will not relate them together in any way. At about 6-7 years they will 
begin to give simple descriptions of the pictures; but it is not until they are 10-11 years that 
they can “ interpret ’” what is happening, what the people are doing, and soon. Thus, 
children of 1 years are supposed to be able to interpret the picture in the Terman-Merrill 
test (1937) of the telegraph boy whose bicycle has broken down and who is signalling to a 
car to stop and give him a lift. Naturally, the age of interpretation varies somewhat 
with the obviousness and familiarity of the incidents depicted. But before they are able 
to interpret, children may not even pick out the salient features of the picture or the 
principal actors in the scene depicted, but may notice instead comparatively irrelevant 
features. Thus, in a picture used by the author (Vernon, 1940) of a man stopping a 
runaway horse and cart, the man himself was sometimes omitted from their descriptions, 
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but people looking on were included. This behaviour of course parallels that which 
appears in children’s perceptions of complex forms. The inability to extract the signifi- 
cant features of pictures may be of some importance if children are taught to read words 
describing the actions of people shown in pictures. 


IV. Language Development 


We have already noted that in their early language development children learn first 
to express their wishes and then to name objects and ask questions about them. At 
first, the phonetic pattern of children’s speech is so unlike that of adults that few except 
their mothers are able to understand them. But Morley and Court (1957) stated that 
among a sample of over 100 children they tested, about 70 per cent. were intelligible to 
strangers by the age of two years, though they tended to relapse into unintelligibility when 
they were excited or upset. Sheridan (1948), however, found that the phonetic pattern 
of speech of five-year-old children was frequently defective and sometimes so much so as 
to make their speech unintelligible outside their families. Therefore, when they first 
come to school such children must have considerable difficulty in making themselves 
understood. 

Children’s speech also differs grammatically and syntactically from that of adults. 
Towards the end of the second year they speak in short 2-3 word sentences consisting 
mainly of nouns and verbs, prepositions and conjunctions being omitted (McCarthy, 
1930). Sentences increase in length from about 4 words each at 3 years to 74 words at 
8 years, according to Templin (1957). Grammatical errors, at first frequent, decrease in 
number; sentences become more complex in structure and subordinate clauses begin to 
appear. 

It is generally agreed that children understand speech before they speak themselves. 
Even in early infancy children can often understand and respond to the emotions of 
adults speaking to them; they comprehend the intonational pattern of adult speech, 
which reflects the emotions of the speaker, before the phonetic pattern. Then also the 
adult helps the child to understand words by gesturing, pointing to objects named, and 
so on. It is difficult to judge how soon and to what extent children hear the phonetic 
patterns of single words and understand their meanings. Watts (1944) estimated that 
about 2,000 words were understood at 5 years, and 4,000-5,000 at 7 years. Templin 
(1957), however, estimated 8,500 at 6 years. ‘These estimates vary with the manner in 
which they are calculated. They also presuppose that the children hear the words 
sufficiently clearly to understand them. Yet Midgeley (1952) found that a fair number of 
six-year-old children failed to hear correctly single words spoken by the teacher, such as 
** mouse,” “ rose,” “‘ spoon,” etc. 

The speech and understanding of children clearly varies greatly according to the 
manner in which they have been brought up. Those whose parents themselves speak well, 
and frequently talk to their children, will learn much faster than those brought up by 
parents with phonetically and grammatically incorrect speech and limited vocabulary. 
Several studies have shown that in middle-class children both articulation and language 
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structure are more advanced than in working-class children (McCarthy, 1930; Davis, 
1937); and, indeed, the differences may increase as the children’s ages increase. Bernstein 
(1958) has put forward the thesis that children in working class homes grow up to speak 
and understand mainly what may be called “‘ public language ”’: short, crude and obvious 
statements about immediate feelings, wishes and actions. Middle-class children, especially 
those from educated homes, become accustomed to hearing “ formal language ”’: more 
complex and more logical language conveying the finer shades of meaning and expressing 
feelings and wishes more subtly and indirectly. So also objects are not taken simply 
at their face value, but become a point of departure for enquiry and for interpretation of 
more recondite meaning and significance. These constitute the language and outlook 
of the school. Not surprisingly, therefore, the middle-class child is more ready than the 
working class child to accept and profit by his school education. In fact, the latter may 
resent and react against school teaching. In support of this thesis Bernstein found that 
working-class boys aged 15-18 of normal intelligence often gave subnormal performances 
on a vocabulary test; and, indeed, the higher the non-verbal I.Q., the greater the dif- 
ference between it and the vocabulary test score. Although these were older children, 
the same type of difficulty and the same discrepancy may well appear in younger children. 


But also close personal contact with adults is immensely important in speech develop- 
ment. Kellmer Pringle (1960) found that children brought up in institutions, without 
close personal contacts with adults, were particularly backward in their ability to under- 
stand and to express themselves in speech. Their linguistic development was slower than 
their intellectual development. Speech develops slowly in children who are mainly in 
contact with other children. McCarthy (1930) found that children who associated mainly 
with adults were more advanced than those who associated chiefly with other children; 
and Davis (1937) showed that in only children speech was more advanced than in others. 
Retardation may be particularly marked in twins (Davis, 1937). The Russian psycho- 
logists, Luria and Yudovich (1959), described a pair of identical twins, aged 5 years, 
whose mother was retarded in speech, and who, when they first came to school, were so 
inarticulate as to be incapable of playing with the other children. But they could 
communicate with each other by noises and gestures. It is often alleged that the children 
of over-indulgent parents are liable to be backward in speech, because the parents give 
them everything they want without requiring them to ask for it intelligibly. We do not 
know if such children are equally backward in understanding speech; but since speaking 
and understanding speech are closely related to each other in childhood, it seems possible 
that they are. 


Thus, we see that unless in early childhood they have been helped and encouraged 
by adults to speak and understand clearly, children have little capacity for, or interest in, 
listening to what the teacher says. Neither can they express their ideas or talk con- 
versationally. 

But in order to learn to read children must not only be able to hear and understand 
words spoken to them, the meaning of which can be understood from the context of the 
sentence in which they occur. The child must also hear the exact phonetic pattern of the 
word, and, indeed, be able to analyse this into its constituent sounds, the sounds of the 
letters or letter groups. Such a process of analysis is probably even more difficult than the 
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analysis of the printed word shape into its constituent letter shapes. Many years ago a 
German psychologist, von Ehrenfels (1890), pointed out that a sound pattern such as a 
tune possessed “ Gestaltqualitat ’ (form quality). It was heard as a whole; and the 
listener was hardly aware of the individual notes apart from their relationship to one 
another in the tune. Speech also possesses “‘ Gestaltqualitat.”” The child hears sentences 
as wholes conveying instructions or statements. He is not clearly aware of the words as 
isolated and independent entities. Still less is he aware of the particular letter sounds 
within the word. Yet before he can read properly he must be able first to isolate the 
letter sounds from the word sound, and then associate the independent letter sounds with 
their shapes in the printed word. Unfortunately, in the English language the vowels 
have many different sounds, and the child may be unable to tell which is the correct one 
until he has sounded the whole word. Furthermore, the child may be accustomed to 
hear and speak vowel sounds with a local accent which distorts them until they are quite 
unlike those of the teacher. 


V. Development of Number Concepts 


It appears, therefore, that in many of the school tasks which confront the child he 
cannot go far as long as he is limited to the use of his spontaneous perceptions. He must 
use his intelligence to refine these and improve their accuracy. And he must learn to 
break up what is immediately perceived, to analyse it into its constituent parts and use 
these independently of the whole pattern of sight or sound in which they are presented. 


The ability to analyse and abstract particular features from what is perceived is 
particularly important in beginning number work. Piaget (1952) has made a number of 
studies which demonstrate the inability of children below the age of five or six to under- 
stand the abstract notions of number, quantity and volume. Thus, if they are shown 
a number of blocks scattered over a wide area, they say that there are more of these than 
when the blocks are placed close together. Again, if they are shown water in a wide- 
necked vessel which is then poured into a narrow-necked vessel, they say that there is 
now more water than before, because it rises higher in the neck of the vessel. They cannot 
conceive of the number or volume remaining constant, whatever the manner in which 
objects or substances are distributed; and do not realize that these are qualities which are 
independent of the objects or substances quantified and the setting in which they are 
placed. 

In a recent pamphlet Nathan Isaacs (1960) has described some of Piaget’s observa- 
tions of children’s concepts of number and quantity, and has pointed out how impossible 
it is for children to do number work satisfactorily until they really understand that 
number is an abstract quality, independent of the particular objects numbered. If the 
children are taught number work before they are quite clear about this, names of numbers 
and computation processes become a kind of verbal ritual which they learn by heart 
without understanding in the least what it means. Fortunately, many children seem to 
acquire this understanding spontaneously as their powers of reasoning mature. But 
others may require prolonged exercises in estimating numbers of objects in different 
settings. 
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VI. Conclusions 


We may conclude that both in vision and in hearing perceptual development is active 
rather than passive. The child does not rest content with a passive reception of the infor- 
mation from the outside world which impinges on his senses. Rather, because of his need 
to find out, to understand, to get what pleases him, he sets out to explore and to investigate 
for himself; and to induce adults to give him the objects and the information which he 
requires. All the time he uses his powers of reasoning to seek knowledge about how, why 
and wherefore. At first he can reason only by action—by doing things and discovering 
what happens. But verbal reasoning develops as an accompaniment to such activities. 
Perceptual and reasoning abilities improve through natural maturation: but they also 
require the opportunity for exercise, and they require encouragement and help from 
adults. Children are able to profit from formal teaching in school only when they have 
reached the necessary stage of maturation, and if and when this teaching appeals to their 
natural interests. 
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TEACHING PROBLEM-SOLVING 


by J. D. Witurams, N.F.E.R. 


Introduction 
HE problem-solving process has relevance to learning both as a means and as an end: 
T it is involved both in the acquisition of new responses and in their application to 
new situations. Few educators would deny that this is so, but the extent of this 
involvement might be made clearer by an examination of the nature of problem-solving, 
the acquisition of responses, and their application in new situations. 


A problem is normally said to arise when progress towards a goal by an obvious 
route is not possible, and less cbvious ways of reaching the goal have to be sought. In 
this sort of situation, the problem-solving behaviour that results can take many different 
forms, but it always involves more than the mere reproduction of a learnt response ; the 
appropriate response may need to be selected from several possible responses, or it may 
need to be formed by the integration or modification of learnt responses. Say, for 
example, the child wants the apple that is hanging high in the tree. The obvious means 
of getting the apple—reaching for it—is out of the question, for the child is not tall enough; 
a less obvious means must be sought. The child might think of several ways of dealing 
with this sort of situation: ‘‘ Stand on a chair, as I do to get the jam from the shelf—not 
high enough; throw something at it, as I do to get conkers—might hit the glasshouse ; 
lassoo it, as they would in a film—branches would get in the way; use the long handle of 
my fishing net—ah yes!” Thus, from several likely responses, themselves chosen from a 
wide range of possible responses, the child selects an appropriate one. In this case, the 
child must do more than merely select—he must modify a previously-learnt response, 
for, hitherto, the fishing net has been used only for reaching for fish, and now it must be 
used for knocking down apples. Suppose, now, the fishing net handle proved to be too 
short, after all. The child might think of using the net while standing on the chair. In 
this case, he would have integrated two responses in order to solve the problem. 


Problem-solving behaviour of this sort occurs more generally in the learning situation 
than might be thought. Consider the acquisition of a new response. Sometimes, in 
this process, problem-solving is very evidently involved, as when the response in question 
is a problem-solving technique that is acquired by solving an actual problem. But 
sometimes the problem-solving is not so noticeable as this: even in what might appear to 
be rote learning a certain amount of problem-solving is likely to take place; the pupil 
will seek underlying unities and relationships in the material he is learning in much the 
same way as he would seek the solution to a problem. 


Suppose that the pupil were learning his nine times table—an operation that might 
often be described as “‘ memorising.”” He might have trouble in learning nine times 
eight. This would constitute a problem for him. Quite commonly, this sort of problem 
is solved by an integration of other knowledge about the multiplication tables : “ I know 
that ten eights are eighty, and that nine eights will be one eight less than this.” In 
“* memorising ”’ a great deal of search for similarities, differences and other relationships 
between the present situation and past ones, and between the different components of 
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the present situation is likely to take place; essentially, this sort of search is problem-solving, 
these relationships the solutions. All the time, during learning, categories and relation- 
ships are being selected, modified or created in order to give meaning to the learning 
situation. Unfortunately, the person who might well be least of all likely to notice the 
problematical nature of the learning situation, is the teacher himself. He, of all people, 
is likely to be familiar with the responses he is trying to get his pupils to acquire, and for 
him, the components of the learning situation will no longer need to be organised and 
interrelated. Even “ problem mathematics” will tend to become a set of automatic 
exercises for him; it can only be hoped that he can remain, while teaching, fully con- 
cious of the difference between the automatic way in which he can go through a series 
of well-practised operations, and the searching, re-organising and interrelating that his 
pupils will need to engage in before these operations will mean anything to them. 


It is held by some that explicit problem-solving, of the sort that is employed in the 
teaching of mathematics and science, should be made to play an even greater part in 
learning. These recommend the “ problem-solving approach” to the teaching of not 
only mathematics and science, but other subjects also. We shall examine evidence 
bearing on the effectiveness of this approach later on. 

Consider now the application of learnt responses. The form in which a response is 
learnt is seldom the form in which it will subsequently be used. Even if the response zs 
used in roughly the same form as that in which it is learnt, its relevance to a new situation 
will need to be seen, for no two situations are quite the same. Thus, selection and 
modification of responses is necessary not only in those activities that most conspicuously 
involve problem-solving, but in all sorts of applications of responses to new situations. 


To illustrate this, we could take a fairly simple sort of response : a newly-learnt word. 
Perhaps it has been learnt merely in the sense that it has been equated with its definition, 
or perhaps some of its uses in various contexts have been seen. In the former case none, 
and in the latter, by no means all of its possible uses will have been specifically learnt ; in 
both cases the pupil will be faced with the problems of adapting its meaning to new uses 
and selecting the word, when it is needed, from the total of his vocabulary. Where the 
situation in which the word is required is similar to that in which it has been learnt, there 
will not be much of a problem. Where the two situations differ appreciably, however, 
a certain amount of problem-solving will be necessary before the word can be applied. 
So thin, it seems, is the line between what is usually considered to be problem-solving, 
and other applications of learnt responses, that one might even go so far as to say that a 
problem has been solved every time a way has been found of applying a learnt response. 

This way of looking at the application of learning has important implications for the 
teacher, for, as we shall see later, the sort of teaching that leads to the quickest acquisition 
of responses is’ not necessarily the same as that which will conduce to the problem-solving 
activities that are involved in applying these responses. In considering some of the factors 
that influence problem-solving we might well arrive at some indication of how, in teaching, 
to increase the likelihood that what is learnt can later be used. 


But the relevance of problem-solving to teaching consists not solely in the fact that it 
enters into learning and its application. The ability to solve probiems could be regarded 
as highly important in its own right. In fact, if one were asked to justify the teaching 
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of mathematics and science to children who were never going to use them in later life, 
one might well point out that they provide practice in problem-solving. It would be 
difficult to question the usefulness in adult life of the ability to solve problems. 

In this article an attempt will be made to acquaint teachers with research findings 
relevant to the teaching of problem-solving. Some of these findings derive from situations 
very close to those in which teaching is normally carried out, but this cannot be said of 
all of them. Many are derived from experiments upon adults instead of children, 
laboratory experiments, experiments using problems extremely unlike those to be found 
in the classroom; for example, in the usual experimental problem only relevant data are 
given, and there is only one correct solution, whereas in real-life problems it is usually 
necessary to discard much redundant data before the problem can even be formulated, 
and there is seldom a single correct solution. But by means of such “ artificial” ex- 
periments it has often been possible to isolate and examine factors that would have been 
obscured in the classroom. 

It is not expected that teachers will be able to see direct applications for all of these 
findings, but much that psychological research has to offer the teacher is not directly 
applicable to any of the many complex classroom situations that he has to face. Some 
of these findings can be said to constitute rules of action: they point directly to ways of 
improving teaching methods; others should be regarded as rules not of action but of 
interpretation: in the light of these the teacher should be able to follow the problem- 
solving activities of his pupils more insightfully and to work out for himself how to improve 
his teaching methods. 


Plan 
Three determinants of success in solving problems will be considered : 


1) Factors in the problem-solving situation. 
2) Factors in the problem-solver’s previous training. 


3) Characteristics of the problem-solver. 

Studies bearing on these will be examined, and an attempt will be made to indicate 
their relevance to teaching. 

In addition to this, the advisability of ‘‘ The Problem-Solving Approach” to teaching 
in general will be considered. 


Factors in the Problem-Solving Situation 

With an understanding of the factors that facilitate problem-solving the teacher 
can make it much easier for the pupil to acquire problem-solving techniques. Further, 
by imparting this understanding to the pupil he can help the pupil to direct his own 
problem-solving activities in a more efficient manner. The factors examined below: 
concrete presentation, verbalisation, graphical representation, “‘ brain-storming,” group 
problem-solving and some motivational factors, are by no means the only determinants 
of ease in problem-solving, but have been selected because we know something about them 
and their implications for teaching are fairly clear. 
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Concrete Presentation 

It is often assumed that when presented “ concretely,” or in a “ life-like” setting, 
a problem is easier to solve and its solution is higher in quality than when presented 
numerically or verbally. 

Lorge and others tried to test this assumption. Using adults as subjects, they posed 
the problem of formulating a way of getting five men across a mined road. This problem 
was presented on four different levels of reality: (a) verbal description, (4) photographic 
representation, (c) as a miniature scale model allowing no manipulation of its parts, 
and (d) as a miniature scale mode! allowing manipulation of its parts. They found 
that the quality of the solutions was not affected by the level of reality at which the problem 
was presented. 

In other experimental settings, concrete presentation has been shown to have 
considerable facilitative effect on problem solving. Gibb found that children were 
better able to solve three different types of subtraction problem when these were presented 
concretely, and Long and Welch found that six- to eight-year-olds were better able to 
generalise a reasoning principle when it was presented concretely. 

Thus, seemingly, there is conflicting evidence on the usefulness of presenting prob- 
lems concretely. However, in interpreting the results of these experiments the following 
points should be borne in mind: 

(1) Slight details of the experimental set-up can make all the difference. For 
example, one of the advantages of concrete or “ real-life” presentations is that 
more information is available to the solver. In the experiment described 
above by Lorge and others, subjects working at all levels of reality were given 
any extra information they asked for, so that this particular advantage of real- 
life presentation was minimised. 

(2) It is perhaps significant that the experiments on children gave positive results. 
There is much evidence that children’s thought is concrete in nature, so it is 
not surprising that their problem-solving should gain more from concrete 
presentation. 

(3) The advisability of concrete presentation will depend upon the criterion of 
performance to be used. Although, when the problem is presented concretely, 
superior solutions are not produced, there may be an advantage in speed. 
It might be solved more quickly because of the greater familiarity of the terms 
in which it is presented. Moreover, its solution might lead to greater transfer 
because of the meaningfulness of the problem-solving activity, or the pupil 
might find the problem more “ interesting ” and for this reason perform better. 

In conclusion it can be said that there are some proven, and several conceivable 
advantages to presenting problems to children in concrete terms. The usefulness to 
children of structural and life-like representations of problems might well be under- 
estimated by the adult, who is much more capable of symbolic thinking. 


> 


Verbalisation 
Although it is by no means necessary for the solution of problems, one is not surprised 
that in some cases verbalisation has been shown to help a great deal. 
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In an experiment in which subjects were required to discover the correct sequence 
in which to turn off a set of lights, Ray found that those subjects who were required to 
formulate their responses before making them solved the problem much sooner. Here, 
verbalisation helped the subjects to make their responses more explicit, so that they could 
more easily relate them to one another and to their hypotheses. 


Again, Thompson showed that children allowed to verbalise steps in the solution 
of a mechanical puzzle, solved it in half the time taken by children prevented from 
verbalising. In this sort of problem it is necessary to make frequent reference to the se- 
quence of the different steps; when they are labelled, their sequence can be reviewed 
more easily. 


There are many different ways in which verbalisation can help in problem-solving. 
Kurtz and Hovland found that children recognised and recalled objects better after 
naming than after merely encircling them. Probably it is partly due to this particular 
advantage of verbalisation that in one experiment young children were found to be much 
better able to solve a simple multiple-choice problem when names were given to each of 
the choices. Words are our most effective tool for carrying out a host of operations that 
are involved in problem-solving. ‘They help us to discriminate, designate, classify, and, 
by providing a bridge between present problem and past experience, they often enable us 
to see the relevance of previously-learnt materials and techniques. So that maximum 
use can be made of this tool pupils should be encouraged to discuss problems as much as 
possible and even to formulate on paper an analysis of the problem and their plan of 
attack. The more explicitly a technique of solution is formulated, the more probably 
will its relevance to a new problem be seen. 


Despite the abundance of evidence in favour of verbalisation there are some ex- 
perimental situations in which it has proved a handicap rather than a help, so it should 
not be prescribed indiscriminately. In some cases a clearer and less cumbersome idea 
of the problem can be framed in spatial terms. Again, some individuals find it easier 
to think without verbal formulation. In particular, it must be remembered, as was 
pointed out in the previous section, that children are much less capable of symbolic 
thought than adults, and they might well be able to engage in problem-solving processes 
on a concrete level without being able to translate these processes into an adequate 


verbal form. 


Graphical Representation 

Verbalising is not the only way of making a problem more explicit or easier to grasp. 
Sometimes the problem lends itself to graphical depiction. Katona, in his “ Organising 
and Memorising,” suggests the use of diagrams to encourage relational thinking in 
mathematics. In an early study of the subject Clark and Vincent showed that graphical 
accompanied by verbal analysis of problems was a great help. FEuler’s diagrams too 
are a Classical method for simplifying problems involving class-inclusion. 


Interrelationships between key items can be depicted simply and helpfully by graph- 
ical means. ‘The following problem provides an example: 
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** John gave Joe twice as much as Jim gave George. Joe gave George half of what 
he received. If Jim gave George 6d., how much did George receive altogether?” This 
becomes much easier to understand when the interrelationships are presented graphically : 





— gives 6d.——-> George 


! 


gives 6d. 
| 
| 


John ——— gives 1/--———_> Joe 


Jim 


In the diagram it is quite evident that George receives 1/-. 


As with verbalising, though, this device has its limitations, and there is experimental 
evidence that it is not helpful in every type of problem. 


Brainstorming 

A. F. Osborn, in his book “‘Applied Imagination’, suggests that creativity in problem- 
solving is increased by separating the process of forming hypotheses from that of evaluating 
them. In this way, one’s habitual modes of thought are less likely to determine which 
hypotheses one produces and less likely to preclude the production of unusual ones. 


Meadow and Parnes have put this suggestion to experimental test, and shown that 
more hypotheses of better quality are produced by : 


(a) subjects who have undergone a course of training based on this suggestion ; 


(6) subjects told to produce hypotheses irrespective of their quality, as opposed to 
those who are told to produce only good hypotheses. 


They also found that subjects who have had practice in brainstorming benefit more than 
others from instructions to produce hypotheses irrespective of quality. 

These results indicate that the teacher can over-emphasise the importance of critical 
thinking. Naturally, it is important that pupils should learn to subject their ideas to 
critical examination, but they should be made aware that a critical frame of mind can 
very often inhibit the production of an idea at a point in its development at which it is 
impossible to assess its true value. 

Children are given a great deal of training in critical thinking, but could do with 
much more encouragement to produce and elaborate ideas. ‘Teachers in all subjects could 
well set aside time for ‘brain-storming’ sessions, in which they posed their children a 
problem and gave complete licence for the production of hypotheses no matter how 
impracticable or bizarre. The hypotheses could be recorded and sorted out later. 


Fear of having silly ideas can sometimes cripple the problem-solver. Hypotheses 
that appear to have no support from his past experience should be welcomed, for prob- 
lem-solving is to a large extent unlearning. 
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Problem-Solving in Groups 

Often it is convenient and often it is desirable for children to work together in groups 
instead of individually. Various aspects of the efficiency of problem-solving by groups 
have been investigated. 

Klugman found that children working in pairs solved more problems than did 
individuals, but took more time to do so. He attributed this result to the fact that more 
hypotheses were presented, discussed and rejected by the pairs. 


Taylor and Faust found that groups of two and groups of four were superior to 
individuals in terms of the number of problems solved and the speed of solution, and 
that the number of failures decreased in proportion to the size of the group. However, 
the groups of two were by no means twice as efficient as individuals, and the groups of 
four by no means twice as efficient as the groups of two. 


The group method of solving problems was shown by Lorge and others to have 
other advantages. The quality of group solutions was shown to be much higher than 
that of solutions by individuals, and this was attributed to the fact that groups asked more 
questions and gained more relevant information than did individuals. In another 
study by the same investigators, it was found that whereas individuals tended to over- 
estimate the quality of their solutions, groups tended to under-estimate that of theirs. 


The work of Shaw provides further evidence of the relatively higher standards of 
self-criticism obtaining in group problem-solving. She found that far more incorrect 
solutions were rejected by the group. 

It has been suggested that group superiority is due merely to the fact that there is a 
greater chance of a group’s containing a good problem-solver than of an individual’s being 
one. In support of this view, Marquart repeated Shaw’s experiment, but instead of 
comparing the results of a group of three with those of one individual, she compared them 
with those of three individuals. She found little difference between groups and in- 
dividuals. 

We can conclude from the above evidence that group problem-solving is at any rate 
in some ways more efficient than individual problem-solving, and produces solutions of 
higher quality. It is therefore desirable that pupils should be given the opportunity 
to develop the technique and habits of mind that are necessary for this sort of activity. 
This sort of development cannot take place without plenty of practice, of course, but 
with the complicated inter-actions that can take place between the members of a group, 
much can go wrong, unless its activity is guided by the teacher, who should make sure 
that each child willingly accepts his part in the group’s activity, contributes to the dis- 
cussion, keeps to the subject, permits others to voice their views, can bring himself to 
abide by majority decisions when there is little to be gained by questioning them but 
will not be afraid of trying to change the course of the group’s activity when there is 
good reason for doing so. Groups should be carefully composed of members who are 
not too disparate in ability, fluency or dominance. 

Working in groups can be recommended not only as an efficient way of getting 
problems solved, but also as a useful method of improving the problem-solving abilities 
of the individuals participating. Since their approaches to problems are bound to 
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differ in many ways, individuals can be expected to learn a great deal from observing 
one another engaged in the various activities that are involved in solving problems. 


Some Motivational Factors 

Three motivational variables known to enter into the problem-solving process are : 
anxiety, frustration and confidence. 

In a later section, anxiety is shown to reduce the subject’s ability to change his 
approach to a problem. Anxiety has been found to impair children’s performance on 
complex tasks much more than on simple tasks so it is possible that teachers using anxiety- 
promoting approaches to the teaching of simple skills will find that these approaches 
produce good results and will incline to use them in teaching the more complex problem- 
solving techniques ;_ here they will find less success. Problem-solving proceeds most 
efficiently under conditions of minimal anxiety. 

In his book on frustration, Maier has shown how this condition can produce just 
the rigid, stereotyped, non-adaptive behaviour that is antithetical to successful problem- 
solving. It has been found that frustration reduces fluency in nine-year-olds, that it 
reduces the constructiveness of children’s play, and that it can reduce one’s ability to 
solve problems. It is important, therefore, that teaching should be such as to minimise 
the sorts of frustration that can so easily arise in the problem-solving situation as a con- 
sequence of over-difficult problems for example, or a premature introduction to abstract 
problems, meaninglessness of terms and lack of a procedure for dealing with an un- 
structured problem situation. 

There is evidence that failure to solve a problem is often due to fear of failure. Lack 
of confidence probably inhibits the exploration of the problem, the production of hypo- 
theses and the persistence of endeavour that are so necessary in the initial stages of 
problem-solving. On the other hand, it appears that one can be over-confident. It has 
been found that confidence correlates with the length of time wasted in unsuccessful 
attempts at solving problems. Thus, confidence should be accompanied by enough 
caution to permit a realistic evaluation of hypotheses. 


One very effective way of reducing anxiety, precluding frustration and inspiring 
confidence, is to make sure that the child is capable of coping with the problems that he 
is posed. Updegraff and Keister have shown that when, in their training, children have 
begun on easy problems and progressed through graded stages of difficulty to harder 
ones, they approach new problems with greater persistence and confidence. The 
teacher should continually check that the pupil is faced with problems that do not take 
him far out of his depth. 

It is claimed for structural methods of teaching arithmetic that, by presenting the 
pupil with problems in a way that enables him to cope with them, such methods avoid 
the development of attitudes and fears which may permanently hamper him in solving 
arithmetical problems. 

Another means of ensuring that the pupil is not disheartened in his first attempts 
at developing a problem-solving technique is the use of ‘crutches’—devices that ease his 
introduction to a new problem-type and can later be discarded. For instance, in learning 
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to perform substractions involving carrying, children at first can be encouraged to write 
down the number they have borrowed and the number remaining in the column from 
which they have borrowed it, as shown in the example. 


7 
-427 
0 


3 5 


When they have mastered the technique sufficiently they can solve the problem without 
doing this. Brownell found that children encouraged to use such crutches understood 
the process better and computed more accurately. Often, the use of crutches is objected 
to on the grounds that it establishes habits that have to be unlearnt before the most 
efficient form of the technique can finally be acquired. In some cases this is a valid 
objection, but in many, the crutch is automatically short-circuited out of the technique 
when a sufficient degree of skill has been reached. Any disadvantages there may be 
attached to the use of crutches, are probably well out-weighed by the advantages of 
training the pupil upon problems presented in a manner that does not arouse anxiety, 
that precludes frustration and that establishes a confident approach. 


Factors in the Problem-Solver’s Previous Training 


Now we shall examine eight areas of research in which factors affecting the ease 
with which problem-solving techniques can be acquired and transferred to new situations 
have been investigated. ‘These eight areas have dealt with : understanding of essential 
principles, the use of a variety of training problems, teacher guidance in learning, feed- 
back to the pupil, timing, explicit training in problem-solving approaches, set, and train- 
ing in creativity. 


Understanding essential principles 


One would expect that mechanical memorisation of problem-solving techniques 
would be a far less efficient method of learning them than a method involving under- 
standing of the principles behind them, and there is a vast amount of experimentation to 
support this expectation. Brownell reports an experiment in which children taught the 
principle of place value performed the operation of ‘borrowing’, transferred their know- 
ledge to new problems, and re-learnt it after a period of time, far better than others who 
had been taught to borrow mechanically. 


Others, working with both children and adults have produced evidence that problem- 
solving techniques are better remembered and transferred when the principles underlying 
them are understood. In his Organising and Memorising, Katona, for example, describes 
how he taught college students card tricks in two different ways : one group memorised 
the tricks, while the other was shown the principle behind them. The memorising group 
did not retain the tricks or perform new tricks as well as the other (the understanding) 
group. 
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But there is evidence that there are conditions under which the ‘understanding of 
principles’ policy should be modified. Some investigators find little difference between 
understanding and memorising methods in their effect on recall or transfer to simple 
tasks, but that understanding is superior in facilitating transfer to difficult tasks. Hilgard 
and others, who were responsible for one of these investigations, point out that where 
reliance is placed upon understanding, limited understanding can be a source of error. 
Often, too, the relevance of the taught principles to new problems is less easily appreciated 
than in the case of the particular transfer situations used above ; there is plenty of evi- 
dence from both the psychological laboratory and the classroom that an understanding 
of underlying principles does not automatically ensure the solution of a problem. 


Corman, using one of the problems Katona had used in some of his experiments, 
found that information about method of solution produced more solutions and better 
transfer than did information about underlying principles. He also found that abler sub- 
jects benefited from additional knowledge of principles more than did less able subjects. 


It seems then, that there are limitations to the use of understanding methods. On 
the whole, understanding methods are to be recommended. They enable particular 
operations to be unified into general principles, which, because of their greater generality, 
are more likely to transfer to new problem situations. But : 


(a) in the case of simple problems, the application of a memorised technique 
might be easy enough without an understanding of the principles underlying 
it, 


(b) the relevance of some principles to new problems might be more difficult to 
see than that of the appropriate techniques, and 


(c) less able subjects might be less capable of utilising information about under- 
lying principles. 


Training on a Variety of Problems 


It is usually assumed by teachers that variety in training-problems facilitates the 
abstraction of essential principles of solution, thus making easier transfer to other prob- 
lems. Harlow supports this view, maintaining that variety of training-problems feaches 
the solver how to learn to deal with the new problems. Experiments in the laboratory 
and in the classroom have shown that both adults and children transfer problem-solving 
techniques better after practising them on a variety of problems. 


The principle of variety in training might seem so much in accordance with common 
sense, and so much supported by every-day teaching experience that it is superfluous 
to demonstrate and absurd to question it. 


However, as in their work on understanding, psychologists have shown that this 
principle can do with some qualification. Adams found that adults trained on a single 
sort of problem transferred to a new problem better than those trained on a variety of 
problems. This apparent contradiction was explained by Morrisett and Hovland, 
who pointed out that increasing the variety of problems decreases the rate of learning 
to solve any one sort of problem, and that Adams’ multiple-problem subjects transferred 
relatively poorly only because they had mastered their training problems less well. 
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These investigators showed : 

(a) that when only a little training was given, subjects transferred better after 

training on a single sort of problem ; 

(6) that when a great deal of training was given, subjects transferred better after 

training on a variety of problems. 

In situations where training to a high degree of proficiency is not possible (when the 
time is short, the problem-solving technique difficult, the pupil dull) it appears that 
more training on fewer types of problems is indicated. Where training to a high degree 
of proficiency is possible, however, the greater the variety of problems, the better. 


Teacher Guidance versus Discovery 

There is plenty of experimental evidence that discovering for himself the solution 
to a problem increases the pupil’s ability to transfer his technique of solution to other 
problems. In one study it was found that pupils who were merely told where they 
had gone wrong in solving problems learnt and transferred better than those who were 
told the solutions to the problems in advance. In another, it was found that students 
could transfer a principle in physics better if they had puzzled over a problem exempli- 
fying it before learning the principle, than if they had learnt the principle before puzzling 
over the exemplification. 

One could expect discovery to encourage transfer, for in seeking the solution to a 
problem the subject will 

(a) re-organise the information available in a way that is meaningful to him, 


(6) deal with the same (problem) situation as he will be faced with in the case 

of a new problem, 

(c) learn new ways of solving problems (‘“‘learn to learn” as Harlow says). 

However, there is also a great deal of evidence that discovery by itself is inferior to 
teacher-directed ways of solving problems. 

In training adults on verbal problems, Craig found that teacher-guidance in the 
form of directing the subject’s attention to underlying principles led to avoidance of 
more errors while learning, and greater transfer to new problems. 

Brownell found that children allowed to solve arithmetical problems without guid- 
ance may reach a certain level of proficiency by using an inefficient mode of attack but 
that they may need to be guided on to a more efficient mode, otherwise satisfaction with 
some measure of success may prevent the learner from making further progress. 

An important variable in experiments on discovery versus guidance is intelligence. 
In an experimental study of the relationship between intelligence and social atmosphere 
in group problem-solving, it was found that a permissive, non-prescriptive atmosphere 
favoured intelligent students, while a traditional, prescriptive atmosphere favoured the 
less able. However, in another study it was shown that intelligent students were more 
able to utilise guidance than the less intelligent ones, so it seems that intelligent subjects 
benefit more under either of these conditions. 
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Since discovery of a problem-solving technique by the pupil is desirable, but can 
lead to a great deal of wasted effort and time, and might lead to the development of 
sub-maximally efficient techniques, a compromise is called for. Such a compromise is 
provided by what Frandsen describes as “ teacher-guidance of pupils’ self-discovery 
experiences”. Instead of demonstrating, illustrating, explaining, etc., the teacher 
guides by questioning, dropping hints, and generally arranging the situation so that the 
pupil can discover without too much fruitless effort or error the right things for himself. 
Allowances can be made for the pupil’s ability. Brighter pupils will need less guidance 
but will be able to make better use of the guidance they get. 


One can imagine many ways in which the pupil’s discoveries could be guided: the 
teacher could present him with a problem and correct his errors until the technique had 
been perfected; the technique could be introduced on problems analogous to those to 
which its application is eventually to be discovered; an analogous technique could first 
be taught and the pupil could be left to discover the appropriate form of it; hints could 
be dropped appropriate to the pupil’s level of progress, to point the direction his next 
exploratory move should take; a sequence of prescriptive questions could be asked, the 
pupil’s answers to which would lead him in the direction of the discovery. 

A useful illustration of some of these methods has been reported by Thiele. In 
this case, the pupils needed to learn how to multiply whole numbers by mixed numbers. 
They already knew that the size of the product was directly related to that of the multiplier, 
and to bring this back to their notice they were asked to find the products in the examples 
shown below. 


6 x 8 = 48 gx8=—% 
5 x 8 = 40 2x 8 = 16 
4 xX 8 = 32 I 8 8 


Next, they were asked to look for significant relationships between the products. Even- 
tually they formulated the fact that products diminished as multipliers diminished. 
After this, 4x 8 was written below 1 x 8, and extrapolating from their observations of 
the behaviour of whole number multiplications, pupils were able to infer that the product 
would be half of eight. Next, + x 8 and 4 x 8 were added on to the column, and pupils 
were able to work out the products of these. In this way they discovered how to find the 
products of fractions and whole numbers. 

Luchins and Luchins provide a further example of this sort. They show how 
children can be led to discover a generalised procedure for finding the areas of various 
figures. Dienes has based a structural system of teaching mathematics on this principle 
and has worked out in detail many applications of it. 


Feedback to the Pupil 

When faced with a problem, the pupil produces several provisional hypotheses. 
Unless he can ascertain their appropriateness his progress in solving the problem will be 
impeded. Likewise, in learning a problem-solving technique, the pupil will need to be 
fed back some information concerning its effectiveness in the solving of problems on which 
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it has been tried. ‘This information the pupil receives concerning the effectiveness of his 
efforts can be described as “ feedback.” 

There is much experimentation to show that feedback is necessary in the learning 
of simple skills, but less to show its value in the development of problem-solving techniques. 
All the same, there is zndirect experimental evidence of its value. Brownell, in the study 
mentioned in the previous section, showed that children become habituated to inefficient 
modes of problem-solving unless continually fed back with information as to their progress. 
The efficiency of teacher-guided conditions of learning is largely attributable to the op- 
portunities it provides for feedback. This same factor probably accounts for the high 
quality of the solutions produced by groups in the experiment we considered earlier by 
Lorge and others; within a group, individuals can check and criticise one another’s 
hypotheses. 

Without immediate and informative feedback, children are likely to waste more 
time pursuing erroneous hypotheses, develop and learn faulty techniques, and, in the 
case of the multi-stage problems, to make at an earlier stage, errors that invalidate 
perhaps correctly-performed operations at a later stage. 

There are various ways of increasing the immediacy of feedback: early marking 
of books, self-marking by pupils, development of quick approximation techniques so 
that pupils can tell at least the order of the correct answer, development of self-checking 
techniques, such as solving the problem in more than one way. One of the advantages 
of structural methods of teaching arithmetic like those of Dienes and Stern, is that when 
the sum does not “ add up ” the children know at once, for the blocks do not fit. 

Holland, in discussing ways of teaching long division, suggests a way of making 
feedback more informative: eight common types of error are listed, and code letters stan- 
ding for the type of error made are written by the teacher at the side of the pupil’s examples 


in marking. 


Three Aspects of Timing 

(a) Intervals Between Learning Periods. The question of the maximally efficient 
length of intervals between learning periods is a classical one in the psychology of learning 
and has been studied extensively in connection with the learning of simple tasks. In a 
review of several studies in this area, Underwood hypothesised that periods of work on a 
problem should be close together at the beginning to facilitate discovery, but further 
apart during the later stages to facilitate fixation. However, attempts to test this hypo- 
thesis have produced no clear-cut evidence in favour of it. Probably the length of the 
rest periods required at the different stages in training on a problem depends on the nature 
of the problem and the ability of the problem-solver. If problem and solver are such that 
the problem is solved and explored in the first work period, then subsequent work periods 
will all be “ fixation ” rather than “ discovery ”’ periods. 

(b) Pacing. If the pupil determines for himself when he will proceed from one 
problem, or stage in a problem, to the next, his learning is described as “ self-paced.” 
If the point at which he proceeds is not determined by himself, his learning is described 
as “ paced.” 
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Although there is some limited evidence that paced learning of a technique can be 
more efficient than self-paced learning, it is usually held that for the learning of com- 
plicated techniques, self-pacing is the more effective method. Pacing has the advantages 
of forcing the learner to aim for speed of execution and to schedule his operations more 
deliberately. However, as we shall see in a later section, hurry in the learning of a tech- 
nique, tends to discourage flexibility in its application. Again, pacing can lead to over- 
practice of the initial stages of the technique, and under-practice of the later stages. 

Despite this, it is difficult for the teacher to avoid pacing the pupils: only by pacing 
can they all be taught the same thing at the same time. This class-pacing introduces a 
further difficulty—it cannot accommodate the variations in speed of learning that exist 
among members of the class. 

If self-paced learning could take place, the pupil’s progress would still need to be 
controlled by the teacher to a great extent, for the pupil could not always be expected 
to know automatically when he had practised one technique, or stage in a technique, 
sufficiently to proceed to the next. 

We can conclude then, that the teacher needs to pace the pupil’s learning to a 
certain extent, but, in doing so, should as far as possible take into account each individ- 
ual’s readiness to proceed. 

(c) Steps in Problem-Solving. So that his teaching could be in phase with the 
pupil’s progress in developing a problem-solving technique, the teacher should bear in 
mind that the pupil might require different treatment at different points in his progress. 
We have touched on this point in the section on brainstorming. In The Art of Thought, 
Wallas suggested that creative thinking proceeds by four steps: preparation (in which 
relevant facts are inv estigated), incubation (in w hich the thinker may allow the problem 
to rest), illumination (a sudden insight into the solution), and verification (an evaluation 
of the solution). Evidence has been produced that some types of creative thinking do 
follow this pattern. 

More recently, Johnson has maintained that only three stages can be distinguished: 
orientation to the problem, production of relevant material (“‘ search” and “ free play’ 
of thought) and evaluation of the solution. Others have offered other analyses of the 
stages by which problem-solving proceeds. 

In view of the great variety of approaches to problems found by investigators who 
have examined individual differences in problem-solving patterns, it would be unwise 
to accept any of these schemes as universal, but they do serve the purpose of showing 
that different types of intellectual operation might be needed at different points in the 
solution of a problem. Preparation of the problem and evaluation of the solution need 
to be carried out in a careful, analytical, critical frame of mind, whereas production of 
hypotheses requires enthusiasm, fluency, and a certain amount of abandon. 

As pointed out in the section on “ brainstorming,” account should be taken of the 
differences between approaches required at different stages in the solution of a problem. 


Explicit Training in Problem-Solving Approaches 
There have been many reports of improvement at problem-solving following training 
in ways of approaching problems. 
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In some cases there has been success after previous practice of what might be called 
abilities, rather than approaches. The solution of many problems, of widely different 
varieties, depends on the mastering of abstract verbal relationships, and it has been shown 
the the ability to solve such problems can be improved by training in interpretation and 
discussion of the printed word, and in logical analysis. 

There is some evidence that improvement in problem-solving can result from 
training in general approach. Glaser, for instance, found that of all the aspects of thinking 
he tried to train, an attitude of thoughtfulness was the most susceptible to improvement. 

Advice on solving problems has often proved useful. Bloom and Broder compared 
the problem-solving behaviour of successful and unsuccessful students and devised a 
checklist which provided an approach to solving problems; they found that training on 
this checklist improved performance on new problems. 

In addition to training in the techniques necessary for solving problems, it is often 
found necessary to make explicit the fact that these techniques can be transferred to other 
problems. It has often been found that a readiness to transfer learnt techniques, produced 
by instructions during training, makes all the difference to whether or not transfer later 


occurs. 
As an example of the sort of explicit general advice that can help children to tackle 

problems, here is a routine suggested by Frandsen in ‘‘ How Children Learn.” He 

suggests that children should proceed, in solving arithmetical problems, by the following 

eight steps: 

(1) Determine what is wanted. 

(2) Find which of the given facts are relevant. 

(3) State in a single sentence what is wanted as a function of the data given. 

(4) 

(5) 


— 


Restate this in arithmetical language. 
Try to recognise this statement as one of the standard operations used in arith- 
metic, and plan the solution. 


Estimate an answer. 


— 
Dn 
wa et 


Make necessary computations. 
Check the solution. (a) Does the answer approximate to the estimated answer ? 
(b) Perform any possible arithmetical check. 


Explicit training in abilities, attitudes, techniques and procedures appears to be 
beneficial, and its benefit appears to increase when its relevance to future problems is 
made clear to the pupil. But in addition to this, the teacher could well help the pupil 
to understand some of the processes at work in problem-solving. Part of the improvement 
that results from practice in problem-solving is due to increased insight into how best to 
manage one’s self in preparing for, and engaging in this activity. There is no reason why 
this sort of insight should not be taught more directly to older pupils by giving them some 
sort of an understanding—even if only a rudimentary one—of the psychological laws 
governing their thinking. Not only in problem-solving, but in many other areas it 
should be possible to improve the pupil’s learning and performance by direct instruction 
in how to analyse and to some extent manipulate one’s own thinking. 


—~ ~~ 
on 
— 
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The Effect of Set 


Failure to solve a problem cannot always be attributed to lack of intelligence, 
knowledge or motivation. Often, the problem-solver fails because he is “‘ barking up 
the wrong tree,” or, in other words, has an inappropriate “ set ” that he cannot change. 


Sometimes this inappropriate set has actually been implanted by the training the 
problem-solver has received. Having learnt to solve certain problems using a particular 
technique, he tries to use this technique on other, similar problems to which it is in- 
appropriate. Many of the studies of this “ method-set”’ have involved training the 
subject on a series of problems requiring the use of a certain technique, then testing him 
either on problems that permit but do not necessitate the use of a different technique, or 
on problems that cannot be solved without changing to a different technique ; his dis- 
inclination or inability to change from an established technique to a more appropriate 
one is taken as a measure of what can be called “ problem-solving rigidity.” 


Many factors in the learning situation have been found to contribute to the devel- 
opment of problem-solving rigidity. Naturally, these will interest the teacher, whose 
objective will be to teach problem-solving techniques in such a way as to minimise the 
likelihood of their being applied rigidly. Here are some determinants of rigidity: 


(a) Amount of training. Generally, it has been found that the set to use a par- 
ticular technique rigidly, and despite its inappropriateness, increases with the 
amount of training on it. This is what one might expect: there are many 
situations in everyday life in which one becomes habituated to a certain way of 
doing things and as a result becomes less attentive and tends “ mechanically,” 
** automatically,” “‘ without thinking ” to carry on in this way even when circum- 
stances have changed. ‘There is some evidence, though, that this mechanisation 
increases with practice only up to a point. One investigation indicates that 
beyond this point mechanisation might even be reduced. Perhaps when a 
technique has become very familiar the subject begins to try out alternative 
approaches—or perhaps he gains enough insight into the principles underlying 
it to see the limitations of its applicability. 


Since the effect of practice is by no means always to increase rigidity, and 
since practice is desirable for various reasons, we shall consider removing not 
practice but certain rigidity-producing conditions under which it can take place. 


(6) Distribution of Training. It is found that rigidity in application of a problem- 
solving technique is reduced when training in it is interspersed with rest periods. 


(c) Speed. Rigidity is reduced by enforcing a pause between the presentation of 
training problems and their solution, and increased by instructing the subject 
to hurry through the training problems. In order to speed, the subject has to 
reduce his attentiveness to problem-requirements and mechanise the technique 
as much as possible. 


Teachers often encourage speed when training their pupils—it is often used 
as a criterion of success. It certainly does indicate a sort of mastery of a problem- 
solving technique, but conduces to mechanisation and thus reduces the pupil’s ability 
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to modify the technique when faced with a somewhat different problem situation. 

A more leisurely learning of the technique allows the pupil to explore more 

aspects of it and encourages him to retain a greater attentiveness to features of 

the problem relevant to its applicability. 

d) School Atmosphere. Luchins, who was to a large degree responsible for the 
interest that has been taken in this aspect of problem-solving, noticed that chil- 
dren from permissive and active schools were less handicapped by the devel- 
opment of a rigid method-set than were children from schools with a more 
authoritarian atmosphere. Whatever the merits of authoritarian teaching, it 
does not seem to be the best sort of preparation for problem-solving in a variety 
of situations. 

‘e) Anxiety. Subjects scoring high on the Taylor Manifest Anxiety scale have 
been found to be more rigid than others, and less able to shift from a set tech- 
nique in response to new problem-requirements. Likewise normal subjects 
become more rigid when made to feel anxious or too ego-involved in the problem- 
solving activity. Thus, there are some sorts of motivation that are likely to 
reduce the pupil’s flexibility. The teacher can avoid these by encouraging 
interest in the problem-solving activity for its own sake instead of relying upon 
extrinsic motives such as fear of failure or the wish to impress. 

(f) Similarity of Training Problems. It was concluded in a previous section that 
training on a variety of problems usually leads to greater transfer of the tech- 
nique. ‘There is experimental evidence that it also results in a reduction in 
rigidity of the application of the technique. Perhaps this is because such varied 
training sustains attentiveness or perhaps it is because it encourages the develop- 
ment of a variety of alternative sets. Whatever the reason, it seems advisable 
in training to embody the technique in as many different types of example as 
possible (bearing in mind the reservations made previously, of course). 

(g) It has been shown that exposure to unsolvable problems during training increases 

rigidity. ‘This underlines the necessity, pointed out previously, for care in 

aligning difficulty of training problems with the pupil’s ability and skill. 

The set to use a particular problem-solving technique is not the only sort of set that 
can hamper the problem-solver. He may interpret the problem-requirements in a 
misleading way and be unable to abandon this interpretation for another. Again, he 
may have to abandon a set idea of the function of certain materials or techniques before 
he can see their relevance to the problem. 

The teacher can go a long way towards countering these interfering sets by training 
the pupil to keep an open mind when faced with a problem, to look at it from as many 
different angles as possible, to explore it freely and avoid repeating approaches that have 
failed. It should be clear that the sort of frame of mind established in “ brainstorming ”’ 
is likely to reduce interference due to set. 


Training Creativity 
A great deal of teaching is aimed at getting children to make responses that conform 
to adult standards. In problem-solving, however, responses of an original sort are often 
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needed, and the child often has to break away from taught patterns of behaviour in order 
to make them. In fact, as shown in the section before this, established patterns of 
behaviour often impede the production of an original solution. 

Recently the possibility of training subjects to produce original responses has been 
investigated by Maltzman and others. They have worked on the assumption that 
obvious, commonplace responses will be “ high in the response hierarchy’ (uppermost 
in the mind) and that original, unusual responses will be “ low in the response hierarchy ”’ 
(at the back of the mind). They found that they could get subjects into the habit of 
producing responses “low in the response hierarchy” by requiring them to give re- 
peatedly different associations to certain words. After training of this sort, subjects 
produced significantly more original associations to other words, and performed better 
on a test of originality. 

This is only a beginning in the exploration of this important field, but it does suggest 
that pupils would benefit by being more often encouraged to give unusual, “‘ off-beat ”’ 
responses rather than those that are most likely to be in line with accepted adult standards. 


Characteristics of the Problem-Solver 

Characteristics of the problem-solver are much less amenable to control than are 
variables in training and the problem situation. However, it is important that the 
teacher should be alert to them, so that he can make appropriate allowances in his hand- 
ling of other factors in this situation. 

In this section, individual differences in approach will first be considered, and then 
differences in performance due to age, sex, ability and personality. 


Individual Differences in Approach to Problems 

Any attempt to understand and control the process of problem-solving must make 
allowance for the great differences that obtain between different individuals’ behaviour 
in the problem situation. After observing over 500 subjects working on a variety of 
mathematical problems, Buswell concluded that individual differences in approach were 
so great that no precise recipe could be given for successful problem-solving. 

Different investigators have classified differences in approach in different ways. 
Durkin found that three main types of attack were used: (7) trial and error, (i) insight, 
and (72) gradual analysis of the problem. She believed that these were not qualitatively 
different from one another or mutually exclusive. She observed that subjects often 
switch from one to another during the course of solving a problem. 

Guest found that three different types of thinking were distinguishable : (7) superficial, 
illogical, (i) concrete-specific, (i) analytic-deductive. 

Again, Chant distinguished between these different types of problem solving activity: 
() interpretative behaviour based upon the solver’s established associations; (2) analytical 
behaviour, emphasising comparisons of the stimulus materials. 

It appears then, that an individual’s approach to the problem situation can vary 
along many different dimensions. Taking with this the fact that problems themselves 


29 








also vary widely, it is not surprising that great care has to be taken in advocating par- 
ticular problem-solving procedures. 


Age 

Although there are many obvious differences between the child and the adult in 
problem-solving, the experimental evidence supports Anderson’s claims that “ from early 
childhood to adult life, essentially the same mechanisms of problem-solving are found.” 

Heidbreider and Hazlitt both found what they called reasoning in children less 
than three years of age, but the reasoning was confined to concrete, personal and im- 
mediate situations. Hazlitt attributed Piaget’s emphasis of the difference between adult 
and childish thinking to an over-valuation of verbal expression as a measure of thinking, 
and an exaggerated view of the logicality of adult thought. 

Studies aimed at ascertaining whether pre-school children show insightful problem- 
solving indicate that a great deal of trial and error takes place before the solution is 
obtained. This does not mean to say that pre-school children are incapable of insightful 
solution of problems. On the contrary, there is a great deal of evidence of insight at 
this age. When the problem is such that the child has in his repertoire ways of inter- 
preting and attacking it, he is much less likely to resort to trial and error; even adults 
will proceed by trial and error when there are no leads as to how else to proceed. So, if 
one hopes for insightful problem-solving from young children, one must take care to 
present them with problems that are intelligible to them. 

In an earlier section some of the advantages of concrete presentation were indicated. 
Whereas adults often find concrete presentation of a problem helpful, to children it is 
usually very necessary. Children have much less capacity for ideation and symbolic 
thought than adults, but can cope with quite difficult problems if these are embodied in 
concrete form and can be solved by manipulating not symbols, but objects. 

Thus, although children undoubtedly have less problem-solving ability than adults, 
it is easy to over-estimate differences in other respects. Children do not inevitably tackle 
problems by trial and error, but, because they are unable to interpret a problem, because 
they have not been shown how to deal with certain sorts of problems, or because the 
process of systematically solving the problem requires powers of symbolic thought that 
they do not possess, they are often forced to resort to this strategy. By presenting them 
with problems in concrete form, and in such a way that the solutions can be reached by 
the manipulation of objects, teachers can encourage even the youngest of their pupils to 
engage in the goal-directed, insightful activity that leads to a much greater understanding 
and will provide a foundation for the sort of problem-solving they will need to do in later 
life. 


Sex 

Many sex differences have been reported in the area of problem-solving, but often 
the differences have been discovered in experiments that have been mainly concerned 
with some other aspect of this activity; consequently we have only a fragmetary account 
of how the sexes compare. In general, though, it can be said that males have been found 
to be superior to females. 
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In some studies a comparison between the two academic activities of acquiring 
information and solving problems has been made. Bedell, for instance, found little 
difference between boys’ ability and girls’ ability to acquire science information by 
reading a passage, but found that boys were significantly superior in solving a problem 
that required them to draw information from the passage. Likewise, Billings found 
that the sexes were equally able to acquire information in eight different academic fields 
but that men were significantly better at solving problems in these fields. These findings 
are very much in accordance with the sort of distribution of abilities that one expects to 
find in the classroom. Girls are usually expected to be bad at maths—a subject in which 
much problem-solving is required—and, if they are good at some branch of science it is 
expected that this branch will be botany or zoology, which involve less problem-solving 
than other branches. On the other hand, in subjects like geography, history, etc., that 
involve less problem-solving and more acquisition of information, one expects to find less 
difference between the sexes. 

But not all investigations have demonstrated sex differences in problem-solving 
ability, and one study suggests such differences as have been demonstrated might well 
be attributed to differences in sex-role identification. It would be interesting to find out 
which ingredients of the problem-solving process are tied to which aspects of the sex-roles. 
Perhaps women could be brought up to be better problem-solvers without losing the more 
indispensable features of their femininity. 


Ability 

There is evidence that ability to solve problems of one sort accompanies ability to 
solve problems of other sorts. To account for this, a general reasoning ability has been 
postulated. 

However, considering the complexity of the thought processes that can take place 
in problem-solving and the variety of possible problem-situations, it is not surprising that 
problem-solving ability has been found to be analysable into many different components. 

Considerable progress has been made in the analysis of problem-solving ability by 
Guilford and his associates at the University of Southern California. They find that 
intellectual ability can be divided into memory factors and thinking factors. Thinking 
factors—which are those that are more involved in problem-solving—consist of three sorts: 

(a) Cognition factors. These have to do with becoming aware of things—seeing 
relations, classifying, etc. These are what are involved in understanding the 
problem. 

(b) Production factors. After the problem has been understood, something has to 
be done about it. Analogies have to be sought, hypotheses produced. At 
this stage such abilities as fluency and flexibility come into play. 

(c) Evaluation factors. The final stage in problem-solving is that in which judge- 
ment of the quality or suitability of the solution takes place. Such factors 
as the ability to make perceptual judgements and to see logical inconsistencies 
operate at this stage. 
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Each of these classes of factors can be divided into sub-classes according to the 
content of the thought process (whether symbolic or behavioural, for example) and its 
end product (whether in terms of relations or classes, for example). 


Dozens of these factors have been identified, and we can assume that many different 
sorts of abilities operate in problem-solving. 
This sort of analysis of ability could have an important relevance to education, for: 
a) with a knowledge of the abilities involved the teacher could assess far more 
accurately his pupil’s strong and weak points in problem-solving; 
(b) this done, the pupil could be given selective training to make good his de- 
ficiencies. 
Oriented in this way to the essential abilities underlying problem-solving, teaching could 
be much more economically carried out. 


Personality 

Like most other kinds of endeavour, problem-solving style and ability are affected 
by the personality of the individual engaging in it, and some useful leads on how best to 
deal with a pupil’s learning in this area are sometimes suggested by certain personality 
characteristics. ‘Thus, an impulsive, active, heedless sort of pupil could be expected to 
do well at the productive stage in problem-solving but less well at the evaluative stage. 
The persistent could be expected to cope with more difficult problems, the self-confident 
should be able to tolerate more failures. Rigidity has been much studied as a personality 
trait, and one can conclude from these studies that the pupil who is respectful and amenable 
to discipline, and so in some ways ideal, might well be incapable of the flexibility of 
approach that is necessary in problem-solving. Again, the anxious pupil will probably 
strive hard and achieve some success in subjects in which acquisition of knowledge is of 
prior importance, but where originality of response is required, as in problem-solving, 
the inflexibility of his thought, or his inability to suspend judgement might well prove 
to be a severe handicap. Another trait that is likely to have an effect on problem- 
solving ability is individualism. 

The individualist will often be much less handicapped by conventional preconcep- 
tions than will others, and is more likely to produce unusual hypotheses and to persist in 
their elaboration. Although not invariably, he will sometimes be a potentially valuable 
originator. Unfortunately he might be unable or disinclined to make the conforming- 
responses that are so often interpreted by the teacher as indications of ability. 


* The Problem-Solving Approach ” 

The main part of this article has been concerned with ways of teaching problem- 

d 5 

solving techniques. In this section we shali consider the possibilities of using problem- 
solving as a tool in teaching. 
The use of “ problems” in the teaching of mathematics and science is, of course, 
standard practice—although even in these subjects the sort of “ problem-solving ” that 
goes on in many classes is a degenerate form, involving the mechanical insightless manip- 
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ulation of well-worn rules and facts. In other subjects, though, there is less often even 
a pretence at using the problem-solving approach. There have been several attempts 
to show that the teaching of many subjects can benefit from this approach. 
Cook and Koeninger, for example, found that students using the problem-solving 
approach in college sociology courses gained as much factual knowledge as other students, 
and improved much more than others in “ attitudinal tendencies ” and critical thinking. 
Not all researches have favoured this approach so decisively. Quillen and Hanna 
tried to compare the effectiveness of the chronological, the topical and the problems 
methods of teaching social studies to high school children. They found only small differ- 
ences between the three methods. Although pupils using the problems method improved 
more than others in certain skills and attitudes, the chronological method resulted in the 
greatest gains in information, and, surprisingly, the greatest improvement in research 
techniques. The topical approach, incidentally, fared by far the worst. 
In a carefully-planned study Kight and Mickelson compared the effect of problem- 
and subject-centred types of presentation upon learning on the one hand factual in- 
formation, and on the other, rules of action. They experimented on the teaching of 
English, science and social studies. In English and science, pupils gained more factual 
information from problem-centred teaching, but not in social studies. In all subjects 
pupils learnt more rules of action from a problem-centred presentation. Kight and 
Mickelson make the following recommendations for users of the problem-solving approach: 
(i) The problem should be clearly stated and analysed into its sub-problems. 
(ii) As far as possible pupils should be made to see that the problems are their own 
personal problems. 

(iii) Doing rather than knowing should be emphasised. 

(iv) Rules of action necessary for the solution of the problem should be taught clearly 
and specifically. 

(v) Arationale should be given for the rules of action taught. 

To these recommendations could be added several that could be drawn from the 
researches described earlier in this article. 

In attempting to assess the value of this approach, one must take into account the 
fact that it involves many new skills of teaching and learning. It has been observed 
that gains in its use grow considerably after the teacher has had some years’ experience 
with it, and probably the pupil takes some time to learn how to learn by it. Even so, 
much of the research on the problem-solving approach indicates that it is superior to 
traditional approaches in most ways. There is some doubt that it is the most efficient 
means of inculcating factual information, but merely to do this is less often the teacher’s 
aim, nowadays. ° 


Some Final Points 
Achievement and Process Orientations 


In the introduction to this article it was pointed out that the results of many of the 
studies examined would not be directly applicable to teaching. One reason for this has 
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already been indicated: there are so many different kinds of problem, so many different 
kinds of problem-solver and so many different kinds of activity involved in solving prob- 
lems that there are bound to be difficulties in generalising findings from one sort of 
problem-situation to another. There is another reason though: that the psychologist 
approaches problem-solving from a different point of view from the teacher. The 
psychologist is interested in the processess underlying problem-solving and selects for 
study those aspects of the activity that will enable him to understand it. The teacher, 
on the other hand, is primarily interested in getting his pupil to attain certain academic 
ends, and needs information on the best procedures for bringing about this attainment. 
Since the psychologist is thus process-oriented and the teacher achievement-oriented, it is 
not surprising that a certain amount of alignment is needed before the findings of one 
will be of use to the other. 

An alignment from one direction has been attempted in this article: an attempt 
has been made to select findings on problem-solving that are relevant to teaching and 
to present them in categories that emphasise their implications for teaching procedure. 
But an alignment from the other direction could be made: teachers could acquaint 
themselves with the processes underlying problem-solving and become more Pprocess- 
oriented in their teaching. ‘Two benefits might accrue from this: 


(a) With an understanding of the psychological processes involved the teacher would 
have some means other than that of trial and error by which he could select 
appropriate teaching procedures, and would be better able to diagnose and 
remedy faults in these procedures. 

(b) It can be held that the attainment of particular academic ends is only in- 
cidentally important to the development of fundamental abilities and skills 
that have a much more general usefulness; e.g., in the case of problem-solving, 
the ability to think logically, to criticise, to produce hypotheses, to abstract the 
essential features of a situation. If the teacher analysed the teaching situation 
in terms of these he could encourage their development with much more 
economy. 


Acquisition and Application Orientations 

The simplest way of ascertaining whether or not a pupil has learnt to make a re- 
sponse is to get him to try to reproduce it. Where this sort of testing is used, no great 
allowance needs to be made for differences between the form in which the response is learnt 
and that in which it is applied. However, where the test involves solving problems—and, 
as pointed out in the introduction, most tests do involve solving problems—the subject 
has, almost by definition, to do more than simply reproduce a learnt response: he might 
have to modify it, or re-interpret it so that its relevance to the problem becomes clear, or 
completely re-organise his learnt responses to reproduce a new response. Thus, where 
learning takes place with a view to solving problems, allowance must be made for the 
likelihood that the form in which the response will be applied will be different from that 
in which it is acquired. This sort of learning could be called application-oriented, to 
distinguish it from learning merely to reproduce—which could be described as acquisttion- 
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oriented. Most of the suggestions contained in this article have been on how to orientate 
the learning of problem-solving techniques to their eventual application. 


Imparting Self-Guiding Skills to the Pupil 
The distinction between acquisition and application orientations is relevant to a 
point made earlier. 


In the case of acquisition-oriented learning, the teacher is present to guide the 
pupil at the stage that is of most importance in this sort of learning: that at which the 
responses are acquired. But in the case of application-oriented learning there is an 
important stage in the process at which the pupil’s activities are no longer guided by the 
teacher: that at which responses are applied. Thus, in the case of application-oriented 
learning, the pupil will have to learn how to guide his own activities. This is why, in 
this sort of learning, it is particularly important that the pupil should be equipped with 
some sort of understanding of the psychological laws that operate in the application 
situation. Given advice based on such factors as are dealt with in the third part of this 
article, the pupil will be placed in a much better position to apply his training in the 
solving of problems. 

But we should not stop here. Not all of the value of teaching is that the pupil 
learns to make responses and in some cases learns how to apply them in new ways; part 
of its value is, to use Harlow’s phrase, that the pupil “learns to learn.” In the course 
of learning he picks up techniques of learning that help him to learn in other situations. 
This very important part of the learning process could be supplemented by imparting 
to the pupil some sort of sophistication about the learning process. Thus, advice to the 
pupil himself could also be derived from the fourth section in this article. 
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The Education of Exceptional Children—IV 


CEREBRAL PALSY 


by M. I. Dunspon, 
Institute of Child Health, Great Ormond St., London 


Introduction 


URING the past ten years, the terms “spastic”? and “cerebral palsy” have 
become increasingly familiar to the general public, the majority of whom, until 
the advent of the 1944 Education Act, had remained unaware of the number of 

children who were handicapped by one or other of the several syndromes included in the 
generic term “ cerebral palsies of childhood.” 


One door, in particular, to special educational treatment which formerly had been 
closed to a large proportion of those with cerebral palsy, was opened wider than before: 
an important permissive clause making possible an extension of special educational 
treatment appropriate to the age, ability and aptitude of handicapped children up to the 
age of nineteen years when considered to be advisable. 


Even among educationists and teachers, however (including some with Special 
school experience) there was still uncertainty, if not actual pessimism, concerning the 
educability of children more seriously handicapped than those with whom they were 
already familiar. Children with spastic hemiplegias were often enough to be seen in the 
existing special schools, both those for physically and mentally handicapped children, 
but in all cases they were children with a considerable degree of mobility and in general 
able to take an active part in most of the school activities. There were, however, good 
reasons for most of the doubts expressed. The cerebral palsies are not “ diseases” in 
the usual sense of that term, but present a variety of combinations of motor disorders, 
sensory defects, degrees of intellectual impairment and lack of natural function control 
which, in many of those most severely afflicted, can be not merely socially unacceptable, 
but may even arouse revulsion in people unfamiliar with the condition. On this account 
many of the most severely handicapped cerebrally palsied children remained for the most 
part at home or were in hospitals or institutions. 


Although for centuries past most of the numerous varieties of the condition must 
have occurred, clinical descriptions in medical literature did not appear until little more 
than a hundred years ago. The most widely known of these are the two papers by Dr. 
W. J. Little of the London Hospital who, in 1841, described in the Lancet “‘ A Condition of 
Spastic Rigidity in the New Born ” and, in 1861, presented to the Obstetrical Society his 
famous paper based on 200 cases of the condition which he had observed over the twenty 
years since his earlier paper had been published. Since then, some hundreds of papers 
and articles have been read and published, both in this country and elsewhere. The 
greater part of them, however, have appeared only since an impetus was given to more 
intensive diagnostic and research work after the War. This relatively sudden arousal 
of interest, occurring such a short time ago in a condition which, of its nature, did not 
appear to offer much hope of any very effective, let alone curative, treatment, may in 
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part be attributed to an interest shown by the Ministry of Education. To ensure that, 
as far as possible, the new Act should extend educational opportunities to all handicapped 
children who could profit satisfactorily, all types and conditions of defects and deprivations 
were considered, including the cerebral palsies which had, until then, been thought to 
present difficulties beyond the scope of most of the existing special schools. In the light 
of the growing knowledge about these difficulties, the Ministry was obviously prepared 
to be generous in its interpretation of the Act, which postulates that a child shall be 
capable of benefitting satisfactorily, and to make due allowance for the fact that the 
devising and modification of special methods for children whose progress would in most 
cases be very slow, would require a considerable experimental period. 


In this country, it is a tradition that many new services and extensions of existing 
schemes are first sponsored privately, or by Voluntary Bodies, before Public Authorities 
are committed by legislation to statutory responsibilities. This affords opportunities to 
put schemes to practical test, to modify them and even, if necessary, to terminate them, 
without recourse to-acts of parliament. Much of the evidence for or against changes in 
the law may be drawn from the results of pioneer work by Voluntary Bodies and the 
benefit of expert advice from the Ministries concerned is usually welcomed by those 
Bodies undertaking services which may later become the responsibility of government 
departments. With the passing of the Education Act of 1944, it was clear that the 
Ministry was already aware of certain omissions in these special education schemes which, 
until then, had been available for handicapped children and much thought had already 
been given to the problem of children who, by the nature of their handicap, sometimes 
appeared to fall outside the scope of the existing schemes. Considerable interest had, 
for example, been taken in the work of a special Cerebral Palsy Unit at Queen Mary’s 
Hospital at Carshalton, where teachers and other experts had been working together since 
1942 to devise and put to trial methods by which many children, who would not have been 
admitted to any of the then existing special schools, were enabled to make a beginning in 
the basic subjects, or in those occupations which are introductory to more formal educa- 
tion. The progress and particular difficulties of large numbers of other children, who were 
already attending special schools, were also carefully considered. The degrees of handi- 
cap which these latter suffered were admittedly less severe than were those of the children 
in hospital schools: hemiplegias and paraplegias predominated; the children were reason- 
ably mobile, within the confines of home and school at least, and usually had controlled 
use of at least one hand. Nevertheless, it was plain that some of them needed more in the 
way of special help than most of the existing special schools could afford them. 


When, therefore, in 1946, a meeting was convened in London and attended by 
eminent members of the teaching and medical professions, and by representatives of the 
education services and other Local Government Bodies, the Ministry of Education sent 
Assessors from related government departments and actively supported the founding of the 
British Council for the Welfare of Spastics. ‘The purpose of this Body, whose Council 
was assisted by Educational and Medical Advisory Committees, was . . . “ To act 
as the central advisory, co-ordinating and consultative Body for all activities within the 
British Isles directed to the well-being of sufferers from spastic paralysis and its allied 
conditions.” 
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The objects of the Council were so many and various that it could not have fulfilled 
its declared aims without the active support of private individuals, as well as of other 
organizations and professional and public bodies, especially those departments of Local 
Authorities concerned with education and child welfare. During its fourteen years of 
existence, the Council has carried out its work steadily, but with no great publicity. 


Meantime, groups of parents of cerebrally palsied children and others anxious to 
promote the opening of special schools in different parts of the country, began to form 
themselves into local and regional associations which, meeting at first informally to discuss 
their children’s difficulties, exchange ideas about ways of helping each other and their 
children to cope with the many problems which the handicap introduced and, inciden- 
tally, often to afford each other moral support in the face of recurrent disappointments, 
gradually gathered strength. Ideas, effort, time and money were contributed towards 
opening and equipping the first Voluntary Special C.P. schools and widespread public 
appeals were launched for money to start treatment and education centres for children who 
still would have little hope of entry to those schools at which, the Local Education Autho- 
rities being financially responsible for the pupils, they could be admitted only if they gave 
evidence of capacity to benefit satisfactorily from the types of education offered. Many 
of the parent associations gradually amalgamated into the National Spastics Society, 
with funds sufficient both to open schools and centres and to endow medical research into 
some of the problems which the pathology of cerebral palsy still presents. Although the 
activities of both the British Council for the Welfare of Spastics and the National Spastics 
Society undoubtedly gave further impetus to the opening of schools and special units 
within existing schools, there still remained many practical questions, the most obvious 
being the sort of special education to be provided and the actual methods to be employed 
for children with such a multiplicity of handicaps as many of them had. 


In order to appreciate why most Local Education Committees’ special schools had 
had to exclude many cerebrally palsied children, it is necessary to understand something 
of what the condition involves physically, mentally and socially, the extent of the general 
incidence found among children (especially those of school age), and the proportions of 
these who have handicaps too severe for any educational schemes of a more formal kind 
to be of any benefit. 

Shortly before the founding of the B.C.W.S. and while the N.S.S. was still in the 
embryonic stage of rather informal and loosely organized local and regional groups, the 
Foundation for Educational Research, at that time a department of the London University 
Institute of Education (later to become an independent body, the National Foundation 
for Educational Research in England and Wales) was encouraged by the Ministry of 
Education to sponsor an inquiry into some of the aspects of cerebral palsy which affected 
the educability of children with this handicap. 


In 1946, when this research was initiated, there existed no schools exclusively for 
cerebrally palsied children, although two such schools were then being planned by 
voluntary bodies. Much preliminary investigation was needed, however, in order to 
discover some at least of the main factors which had set limits on the extent to which 
cerebrally palsied children had been able to profit from the then existing opportunities 
for education. It was hoped that more information about those limiting factors would 
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help to point the way to essential modifications of method which undoubtedly would be 
needed in new establishments which were about to open. 


At that time, even estimates of the incidence of cerebrally palsied children in this 
country were largely matters of guesswork, as was also the question of the proportion of 
such children likely to prove educable in any useful degree whatever the opportunities 
offered. 


Main Types 

The term “ cerebral palsy ” is an inclusive term covering motor disorders which are 
sequelae of structural and biochemical abnormalities of the brain. They are usually 
non-progressive and may occur pre-natally, during the process of birth, neo-natally, or ir 
very early childhood. Classification of the cerebral palsies is difficult, since there seems 
to be no single cause. For practical purposes, however, they are usually described in 
terms which refer to the type and distribution of the resultant paralyses and inco-ordina- 
tions. Five main types are recognized, each with its peculiar difficulties, and are as 
follows: 


1. Spasticity. In this condition, abnormalities of the pyramidal tracts are mani- 
fested, among other ways, in characteristic muscle spasm, with a tendency to contractures 
which produce characteristic postures, such as the bent and pronated forearm. The 
spastic conditions are further subdivided according to affected site: ‘‘ monoplegia ” being 
used when one limb only appears affected, “‘ hemiplegia’ when both upper and lower 
limbs on the same side are involved, and “ quadriplegia ’’ when all limbs have abnormal 
movement. 


2. Athetosis. In this condition the extrapyramidal nervous system is chiefly 
involved, causing a succession of involuntary writhing movements, particularly in the 
more distal muscles, whenever voluntary movement is attempted. The involuntary 
movements are not confined to the limbs, but affect the head, trunk, and respiratory 
system as well, produce facial grimacing, drooling and disturbances of breathing rhythm 
which in turn result in peculiar executive speech defects. 


3. Ataxia. This is another extrapyramidal abnormality and, in the very early 
stages, difficult sometimes to distinguish from athetosis; it also involves general lack of 
muscle balance, but does not produce the writhing movements characteristic of the latter 
condition. 


4. Tremor. This, as the name implies, manifests itself in generalized, continuous, 
fine rhythmic movements over the whole body. 


5. Rigidity. In this condition, voluntary activity is impossible and there is con- 
siderable general resistance even to movements passively performed. 


These conditions are not necessarily mutually exclusive. Since children with any 
one of them would present problems in any school, it can well be imagined how, when 
more complicated involvement is present, the difficulties can seem almost insuperable. 
In addition, as might be expected, there are frequently accompanying mental abnormali- 
ties, which aggravate the difficulties arising from the physical disabilities and play an 
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important part in setting even closer limits on the educational prospects of many cerebrally 
palsied children. 


While the first causes of many of these conditions are still either unknown, or unclear, 
and it is not possible to link any one causal factor exclusively with any one of the cerebral 
palsy types, a good deal is now known about some of the predisposing conditions which 
are at least contributory. 


Causes 


That inheritance plays at any rate a small part among other pre-natal factors seems 
now to be accepted, despite any former doubts. During the past twenty years, at least 
twenty communications have been published referring to children whose sibs, or other 
close relatives, were also found to be affected, though not necessarily by the same type of 
disorder. The known proportion of such instances is, however, still very small. 


Among pre-natal causes, congenital malformations such as hydrocephaly and some 
vascular abnormalities are also found. Multiple pregnancies also contribute dispropor- 
tionately to the incidence of cerebral palsy: twin status is found from five to seven times as 
frequently among cerebrally palsied children as in the normal population, in which 
twinning occurs in approximately 1.2% of births (Asher and Schonell, 1950; Illingworth, 
1958). 

A high incidence of prematurity (just over one-third of all cerebral palsy cases) has 
been found in many investigations, though the significance of this fact is often unclear and 
it is likely that the cerebral palsy and the prematurity both follow from some factor 
common to both (Evans, 1948; Asher and Schonell, 1950; Dunsdon, 1952; Illingworth, 
1958). 

Pre-natal cerebral haemorrhages, intra-uterine degenerative and toxic conditions 
and asphyxia, with which may be included the effects of blood incompatibility between 
mother and child (the Rhesus factor), all contribute their quota of cerebral palsy casualties. 


As regards factors operative at the actual time of birth, a higher than usual incidence 
of abnormal labour has frequently been noted. Oxygen deficit, occurring through 
delayed or over-precipitate birth, delivery difficulties due to unusual posture of the 
foetus, and asphyxiation through cord strangulation, resulting in severe cortical damage, 
must also be reckoned with some of the other more important causative factors. 

Among the post-natal conditions which are thought to account for from 10% to 
20% of all cases, meningitis and encephalitis figure very frequently (Perlstein and Barnett, 
1952; Illingworth, 1958). 

Since all the above-mentioned causative and predisposing factors can result also in 
mental abnormality, it is hardly surprising that a high incidence of mental defects, defi- 
ciencies and instabilities are found among all types of cerebrally palsied handicapped 
children. 


Incidence 


Results of surveys made over the past decade in this country show general agreement 
on an incidence of from 1 to 2 per thousand children of school age. Reports from other 
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N. European countries (e.g. Sweden and Norway) tend to support these estimates. In 
certain other places, notably the U.S.A., the general incidence within a comparable age 
range appears to be somewhat higher, even as much as three or four times as great. 


Some slight differences have been found in the relative sex incidence. Most studies 
in this country and elsewhere have shown a preponderance of males in the 51% to 57% 
range. This fact is difficult to account for in the light of the higher mortality rates found 
particularly among premature males (Asher and Schonell, 1950; Dunsdon, 1952; 
Anderson, 1952; Floyer, 1955; Illingworth, 1958). 

As regards the relative incidence of the main cerebral palsy types, there has been 
general agreement in all the main surveys in this country that spasticity accounts for the 
large majority of cases, with relative incidence of from 67°% to 86%, athetosis and other 
forms accounting respectively for from 8% to 21% and from 1% to 25% of all. 


This matter of relative incidence has practical importance in special education when 
the planning of appropriate schemes must reflect special needs. When, for instance, 
distributions of relative incidence in other places (e.g. U.S.A.) appear to differ con- 
siderably from those found in our own country, we must guard against too slavish an 
adoption of schemes which, though they may satisfy the somewhat different requirements 
in those places, may endanger the adequacy with which the needs of our own handicapped 
children are met. 


In order to have some idea of the special needs which must be met when educational 
schemes are planned specifically for these children, it is necessary to take account of the 
variety of handicaps which are found both singly and in combination. 


Types of Handicap 


(a) Visual. Although our several modes of sense perception are rarely used in 
isolation, normal visual perception is obviously of major importance in education, par- 
ticularly in the earlier stages when basic and other skills are being acquired. 

Among cerebrally palsied children, both a wide variety and a high incidence of 
visual defects have been found by all who have studied this aspect of the total handicap. 
In seven of the major contributions, made during the past ten years and based on large 
numbers of cases, the incidence of visual defects among cerebrally palsied handicapped 
children has been estimated variously at from 25% to 75%. The somewhat wide range 
of these estimates is probably due in part to the different sources from which the sample 
populations were drawn, and in part also to the fact that opportunities and facilities for 
expert ophthalmic examination were not always readily available. However, despite 
any lack of unanimity regarding absolute numbers, there is obviously agreement that visual 
defects figure largely in the total of all handicaps which afflict cerebrally palsied children. 
Most investigators are in agreement, too, that squints and other defects of convergence 
are the most commonly found ocular defects, occurring as they do in at least 30% of cases; 
that many of the oculomotor defects are of cortical rather than of peripheral origin; 
and that particular types of visual defect are not necessarily found in association with any 
one type of cerebral palsy, nor with any particular grade of mentality. Such defects, 
whether due to errors of refraction, or to defects of more central origin, are particularly 
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frustrating to any child, but so much more so to those with other defects and inco- 
ordinations. Interests and occupations such as reading, drawing, painting and table 
games, which provide outlets for so many physically handicapped children to whom 
the more active recreations are denied, all need levels of co-ordination impossible to a 
great many cerebrally palsied children, or are achieved by them for short periods only, 
and with such difficulty that fatigue, in itself, sets close limits on the length of time during 
which any one occupation can profitably or enjoyably be pursued. This last point is of 
special importance in the case of the more intelligent of these children, in whom frustration 
and fatigue are more likely to be in direct proportion to the extent of their disabilities 
Apropos of this, it is interesting to note that Schachat, et al. (1957), for example, found 
visual defects in 68% of a selected group of children handicapped by cerebral palsy, 
all of whom had I.Q.’s above 70. On the whole, however, the incidence of visual defects 
is greater among the mentally inferior children than among those with better intelligence, 
the greatest incidence being found among the quadriplegics, a large proportion of whom 
are mentally sub-normal and, for reasons other than poor visual co-ordination, are likely 
to achieve little in the way of education. Difficulty in spatial perception resulting from 
poor binocular fusion adversely affects the development of hand and eye co-ordination 
and may well be a basic factor in the generally poorer than average spatial discrimination 
shown by cerebral palsied children of all types and grades. Attention was directed to 
this point by Dunsdon (1952), Guibor (1955) and Woods (1956). 


(6) Hearing. Concomitant with other handicaps, a high incidence of auditory 
impairments, including total, partial and selective deafness, is found among cerebrally 
palsied children. 


In the course of cerebral palsy studies carried out in this country and elsewhere, 
about 20% of the children have been found to have impairments of sufficient degree to 
cause serious disability in hearing and consequently in speech and language development 
(Dunsdon, 1952; Fisch, 1955; Porter, 1957). Additionally, many workers concerned 
primarily with general audiology have commented on the strikingly greater proportional 
incidence of deafness among cerebrally palsied children than among those without this 
handicap, which they have found in the course of their work. If, however, all degrees of 
loss from slight difficulty to total deafness are included, the overall incidence rises to 
proportions as great as 70% (Porter, 1957). 


Among deaf children who are not handicapped by cerebral palsy, the impairments 
of the majority tend to be largely of peripheral or organic type, producing either unilateral, 
or bilaterally unequal loss. For such children, increase in volume alone, or the use of 
bone conduction, will often be effective, hearing aids enabling a large proportion of these 
children to overcome their handicaps sufficiently for them to achieve good levels of 
executive speech and to understand the speech of others. For children with central 
nerve deafness and selective high frequency loss, however, hearing aids are of little or no 
use. In the case of many athetoid children, even the correct fitting and wearing of an aid 
presents considerable difficulty, while the frequent adjustments necessary for optimum 
reception often prove quite impossible for a child who cannot control his continual 
involuntary movements. 
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(c) Speech. Obviously, normal speech development presupposes the ability to hear. 
While the communication of the most basic needs may be achieved by other than verbal 
means, the development and expression of ideas is seriously hampered, if not entirely 
prevented, when speech remains undeveloped, or at a level of inarticulate vocalization. 
It must be remembered that when cerebral palsied children are seriously handicapped 
from the start by defective hearing, this concomitant handicap aggravates other dis- 
abilities of which the (possibly more obvious) motor inco-ordination may be only one, 
and not necessarily the most handicapping one, of several inextricably interwoven defects. 
The forging and sharpening of the tools of language is a lengthy process. Curiosity, the 
desire to imitate, explore and communicate are all, in great measure, dependent upon 
there being sufficient motivation; this, in its turn, springs largely from sense stimulation, 
particularly in young children. The range of stimulation to which the normal young 
child is ordinarily exposed is largely determined by his environment and by his ability 
to respond to the challenges it offers. Children whose mobility is restricted from an 
early age either do not receive the necessary stimulation, or are unable to respond to it, 
or may soon be discouraged from trying todo so. By the age of about 3 years, when most 
normal children are able to run about and are continually asking questions, more than 
40% of cerebrally palsied children have still not achieved even their first few words, while 
many of those who have made a beginning experience such difficulty in articulation that 
progress towards verbal fluency and a wider vocabulary is seriously retarded, their speech 
being unintelligible, or remaining over-long at an infantile level both in quantity and 
quality. 


When language development suffers delay and restrictions, progress in other asso- 
ciated activities and interests is also hindered. Children whose verbal ability is poor 
commonly show little interest in learning to read for themselves; when deafness is but one 
factor in a multiple handicap, even the more passive pleasure of listening to others is 
denied them. 


(d) Intelligence. ‘Throughout the various studies, despite some relatively small 
differences, there is general agreement that intellectual superiority is rare among cerebral 
palsied children (barely 0.5% having I.Q. 130 or more), and that mental inferiority is 
found in a very large proportion of cases (approximately 50% having I.Q. less than 70). 
Between these two extremes the distribution of ability is markedly skewed, there being a 
much greater than normal incidence of the various degrees of dullness, approximately 
one-third of all such children having I.Q.s between 70 and 99 and only about 8% 
between 100 and 130. 


A positive correlation between level of intelligence and extent of handicap was 
found by Asher and Schonell (1950) and Dunsdon (1952) and by other later workers. 
Most of these studies show the mean I.Q.s of cerebrally palsied children with only slight 
and moderate handicaps to lie around 80 and 70 respectively, while, for those with 
handicaps rated as severe and very severe, the comparable means are about 55 and 25 
respectively. 

The extent to which potential mental ability may be put to full use is conditioned, 
however, by a number of other factors, among which a fairly common tendency to seizures 
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must be taken into account when considering the educational prospects of cerebral 
palsied children. 

(e) Convulsions. Both major and minor seizures present additional complications, 
particularly among those children with extensive and severe handicaps and among those 
who are markedly sub-normal. Illingworth (1958) estimated that probably one-third of 
all cases have seizures at some time or other. While several other workers have agreed on 
an incidence of at least 15% to 20% among cerebrally palsied children in the age range 
5 to 16 years, there appears to be less unanimity concerning incidence in the pre-school age 
years. In 52% of the 50 cases seen at Sheffield by Illingworth, the onset of seizures had 
been during the first year of life, while in a London sample (Pirrie, ef al., 1957) the 
incidence of fits in children under the age of 2 years was stated as only 79%. The matter of 
age of onset is of particular importance in any consideration of future educational pros- 
pects, a point stressed by Dunsdon (1952) who found that, among children who hada 
history of convulsions within the first 72 post-natal hours, 84% were later found to be 
mentally inferior (64% with I.Q. below 70) as against 58° (43% with I.Q. under 70) 
of those whose seizures, if any, were of later onset. 

Many seizures which are of a minor type only (petit mal), are not severe enough 
seriously to interrupt a child’s attendance at school or centre, and may be of so short a 
duration that, as happens frequently when they occur at night, they may even go unnoticed 
for quite a long time. Nevertheless, it is in just such instances, particularly where such 
minor seizures are of frequent occurrence, that concentration may be so affected as 
seriously to reduce any expectation of educational progress. 

(f) General psychological implications. Such then are some, though not all, of the 
more obvious difficulties which, even occurring in isolation, would each and every one of 
them be sufficient reason for special educational provision. 

Unfortunately, there are in fact very few cerebrally palsied children who are handi- 
capped in only one of these ways: most have at least one or more of the perceptive defects 
in addition to the often more patently obvious motor defects. It is important, therefore, 
to bear in mind the words of Gesell and Amatruda (1947) who wrote: “. . . the gravity 
of any sensory defect . . . cannot be appraised purely in terms of sensory acuity, or 
sensory motor efficiency. The total effect upon the developmental organization of the 
child is most in need of critical diagnostic appraisal.” 

The need to estimate the effects on the child as a whole person, rather than as an 
aggregation of “‘ factors,” has not always received the attention which it deserves. How- 
ever, in a recent book, Bronson Crothers, one of the earliest American paediatricians to 
make long-term and intensive studies of the condition, surveys critically some twenty 
years’ work in the field and makes an honest evaluation of it in terms of its ultimate value 
to the patient.. His main conclusion is that the core of the problem, how to ensure the 
best possible eventual adjustment of cerebrally palsied children to normal living, can be 
reached only by studying the changing effects of multiple handicaps on the whole per- 
sonality at different stages of growth and development. From a mass of clinical evidence, 
the only certain things to emerge were that cerebrally palsied children have an infinite 
variety of motor deficits, some classification of which is possible, and that mental ability 
can be assessed to a considerable extent, but that there is otherwise little that can be quanti- 
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fied for use in comparative studies of large groups, while “‘. . . the best charts in the 
world give very little information about individual cases.” 


Apart from such instabilities of temperament and personality as may seem to result 
from the convulsions and seizures that are so prevalent among the more severely handi- 
capped, all cerebrally palsied children, even those most slightly affected, are particularly 
liable to a succession of frustrations and disappointments in their attempts to achieve some 
degree of independence and, to quote Bronson Crowthers again, ““. . . the difficulty is 
that these children grow and develop and are dependent over a considerable period.” 
This “‘ considerable period ”’ may in fact be the whole of their lives and, though eventually 
(and necessarily) habituating themselves to abnormal degrees of protection and the 
receiving of concessions during what are often long years of both physical and educational 
‘* special treatment,” many of them, particularly the more intelligent, do not ever reach a 
state of total acceptance. If, and when, either depressed by restrictions imposed by 
treatments which have given minimal results, or unrealistically over-optimistic about 
their chances in a competitive world, they attempt too soon to meet the demands of 
ordinary living, without the concessions to which for so long they have been accustomed, 
an appreciable number are unable to face the fact of their inevitably continuing limitations 
and, in consequence, suffer what may become intolerable stress. 


Since most cerebrally palsied children, unless very slightly handicapped, can never 
make the normal, uninterrupted progression from a state of complete protection to adult 
independence, it is of the utmost importance that, both at home and at school, pressures 
and concessions appropriate to age and handicap should receive unfailingly careful 
attention. ‘There is an increasing awareness, among those who work with and for these 
children, of the need to take into account not merely those particular aspects of the 
handicap in which they may primarily be interested, but also the child’s general growth 
and development in its physical, psychological, educational and social aspects, the extent of 
individual needs in all these spheres and the degree to which, at any one time, they are 
concomitantly being met. 

In considering such needs, whether at home or school, Gibbs (1958) cautions against 
unrealistic thinking. ‘‘ It is important,” she says, ““. . . to realize two points about 
needs: one is that all the basic needs found in normal children and adults cannot usually 
be met if the cerebral palsy is more than very mild; the other is that the affected child may 
have needs which do not exist, and which therefore do not have to be met, in physically 
normal people.” She goes on to quote Guensberg’s opinion that fundamentally healthy 
emotional growth calls for an environment in which there is parental affection, a feeling 
of belonging to a family unit and sufficient opportunities for self expression and recognition 
as an essential part of it. The first and second of these needs, Gibbs says, are usually met, 
sometimes to such extent as even to be detrimental to the other normal children in the 
family, and instances of overt rejection are comparatively rare. She adds, however, a 
further point of particular interest to teachers, both when assessing the influence of the 
ostensible home atmosphere on a cerebrally palsied child’s school behaviour and when 
considering the well-intentioned attempts at school to make a child feel as “ normal ”’ 
as possible. Some children, she has noticed, sense “ rejection” when parents refuse to 
recognize the existence of the handicap, while indiscriminate praise, especially at school, 
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can be felt as an insult, particularly among children in their *teens. When parents or 
teachers fail, for any reason, to adjust their demands to the limits set by the handicap, 
the results can be far-reaching. Not only can a sense of inadequacy and failure be 
continually aggravated, but compensatory and entirely unrealistic ambitions may be 
conceived which, being never possible of fulfilment, may contribute in no small measure 
to emotional breakdown at a later age. 


Education 

While special educational treatment is necessary, in one form or another, for as many 
cerebrally palsied children as can benefit and, in itself, will often provide a form of 
psychological therapy, the difficulties which beset all who are concerned in making a 
decision as to what, if any, form of education will best be suited to any individual child, 
can be so complex as to seem at times almost insuperable. Two questions in particular 
need to be answered: should all cerebrally palsied children, except perhaps those with 
only the slightest involvement, be educated in exclusive groups ?; and should consideration 
of serious single major sensory deficits be given priority over other aspects of the handicap, 
the child to receive his education among blind, deaf or crippled children whose incapaci- 
ties do not extend beyond the limits which their relatively contained handicaps impose? 
Unfortunately, no one answer can be given, even to such fundamental questions, since 
whatever the pros and cons for acting on either of these general principles, the ultimate 
decision in the case of any one child needs to be made with reference to the child as a 
whole person, the totality including both present assets and liabilities and, where pre- 
dictable, such prospects as are likely to be his in both near and more distant future. For 
some whose main difficulty is a sensory deprivation, or for those with only slight general 
motor handicap, and for whom it would not be unreasonable to envisage a useful degree of 
social and economic independence, the problem is slightly less difficult to resolve. For 
some with cerebral palsy, schools for physically handicapped, deaf, blind, partially sighted, 
educationally sub-normal, or ordinary primary or secondary children may well provide 
more suitable environments than schools intended exclusively for cerebral palsied children, 
but with the proviso that other aspects of the total handicap are not forgotten. Apart 
from actual teaching methods and the possible necessity for modifications of apparatus and 
aids usually employed, there are matters which may seem of only incidental importance, 
but which will sometimes have a surprising influence on the child’s response. Many of 
these matters are essentially practical and include such details as schoolroom furnishings 
and type of floor covering; size, acoustics and lighting of rooms; accessibility from the 
classrooms of wash rooms and lavatories, and other matters relating to general physical 
comfort. 

Even the relative position on the timetable of subjects covered on any one day, a 
detail occasionally subject to administrative expediency, may have more than a negligible 
effect on the effort of which a child may be capable towards the end of a school day. 
Realistic planning for special educational treatment, whether in day or boarding school, 
needs to take into account all such details; in the case of residential schooling, where the 
transition from home to school life involves the bridging of many gaps, the need is even 


greater. 
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The first special school exclusively for cerebrally palsied handicapped children of 
school age was opened at Croydon, under voluntary management, in 1947. Between 
then and the present time, 17 schools have been established: 3 by Local Authorities, 
6 under voluntary management and 8 independently maintained by voluntary societies. 
At all these schools, entry is restricted to children of school age and, with 2 exceptions, 
capable of benefitting in some degree from education in the formal subjects. The excep- 
tions are one independent boarding school for subnormal children and another established 
as a classifying and experimental centre for children with severe handicaps whose probable 
degree of educability cannot readily be graded without prolonged study and investigation. 


In addition, there are also 2 cerebral palsy units in special residential schools provided 
by Local Education Authorities and 12 day units attached, in all but one case, to L.E.A. 
special schools for physically handicapped pupils. Of 9 cerebral palsy units provided in 
connection with hospital schools, 4 are day units. 

Concerning cerebrally palsied children of nursery school age, or at any rate too young 
for formal education however “ special,”” Dunsdon (1948), in a discussion of future needs, 
wrote as follows: “ special schools or centres are required, some of which will need 
to be residential, and all of which may need to provide, in varying degrees, facilities for 
physical treatment on the premises, since most of these children will be too handicapped 
to be taken easily and regularly to and from out-patient clinics. Such schools and 
centres need to be for all ages, including nursery classes, since among this (age) group, in 
particular, are to be found many children whose physical signs include motor patterns 
which are referable as much to bad habits of movement as to the prime cause of the 
handicap, and others whose socially dependent attitudes are often unnecessarily perpetua- 
ted by well-intentioned, but short-sighted, indulgence on the part of their families.” 


Ten years later, Cohen (1958), in drawing attention to the importance of “ early 
and accurate diagnosis of cerebral palsy in infancy,” expressed regret that “ the services 
provided by voluntary bodies have inevitably tended to reproduce gaps created by 
legislation between the statutory educational, health, and welfare services.” In fact, 
since the establishment in 1948 of the Midland Spastic Association’s school at Birmingham, 
very little provision of the type suggested has been made. The need to close the gap 
between early diagnosis and subsequent treatment has, however, in recent years, received 
more general recognition and closer attention. Some excellent work is now being done 
for pre-school children, stimulated in great measure by pioneer work, particularly at 4 
centres, which opened between 1948 and 1955, these being: Carlson House, the Midland 
Spastic Association’s day school at Birmingham, opened in 1948; Claremont School, 
established in 1952 by Bristol Education Committee; The Percy Hedley School for 
Spastics, opened by a charitable trust at Newcastle in 1953; and the Cheyne Centre for 
Spastic Children, opened in 1955 with money from voluntary sources, and since main- 
tained jointly by the South West Metropolitan Regional Hospital Board and the L.C.C. 
Education Committee. 

In the case of many cerebrally palsied children, and in particular those for whom 
the individual attention given at a special school for cerebrally palsied children has been 
necessary, another gap has to be bridged before they can expect to enter a competitive 
world. Although reasonably well-adapted to life at a special school, adolescents who, 
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until school leaving age, have spent the greater part of their lives in sheitered environments 
often find unexpected difficulty in keeping jobs, even those well within the scope of their 
abilities. It takes a little while for some of them to realize and to accept the fact that the 
successful holding of a job in the ordinary community involves keeping it not because of an 
handicap, but despite it. In other words, for the cerebrally palsied in particular, “ training 
for work ” means not the achievement of specific job proficiency alone, but learning to do 
without much of the physical, mental and emotional bolstering to which they have become 
accustomed. 

It was with such a need in mind that the National Spastics Society in 1957 opened 
Sherrards at Welwyn, Herts. This is a training centre for cerebrally palsied young men 
and women who, though rated “unemployable” when they first enter the Centre, are 
expected to make sufficient progress while there to be placed eventually in “ light industry” 
work in the vicinity of their own homes or, failing this, be found work in a sheltered 
workshop, which will afford them at least some degree of economic independence. 


Although the actual establishment of special schools and centres was not originally 
among the aims of the British Council for the Welfare of Spastics, in 1955 it opened 
‘* Ponds,” a Home in Buckinghamshire for very severely handicapped young adults and 
adolescents between the ages of 16 and 21 who, though of normal intelligence, were 
unlikely ever to achieve economic independence. A varied programme of informal 
education is provided, with opportunities of more formal tuition for those able to benefit. 


For those whose handicap is very severe indeed, participation in most of these schemes 
is, of course, precluded. In many instances, though not of course all, the degree of con- 
comitant mental subnormality is such as to require, in any case, some form of custodial 
placement, whether private or otherwise, if continued care in their own homes proves 
impossible, or for any reason inadvisable. 


Conclusion 

It will be seen, therefore, that although for some time the provision of special educa- 
tional schemes, specifically designed to meet the needs of some of the children with this 
complex handicap, was lacking in many respects, a great deal has been achieved during 
the past ten years, though much still remains to be done. One matter, however, still 
calls for further attention. Despite increasing reference to the subject in the curricula of 
Teacher Training Colleges, University Departments of Education and some of the 
shorter Special Courses for experienced teachers, there is still need for more intensified 
and thorough experimental work before special methods can be evolved which will enable 
cerebrally palsied children to derive the maximum benefit from even those educational 
facilities so far available. 
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FREQUENCY COUNTS AND THEIR USES 


by Joun D. NisBet 
(Department of Education, University of Aberdeen.) 


“Driver, stop—the postilion has been struck by lightning.” 


“T should like to see a collective farm equipped with modern 
sewage disposal unit.” 


N anticipating the needs of their customers, the compilers of phrase-books for tourists 
face the problem of selection. How can they tell which phrases will be most frequently 
required in the unforeseen emergencies of the tourist at large on the Continent? 

Presumably most phrase-books are constructed by a mixture of common sense, imag- 
ination and personal experience. Yet a more thorough method would be to find out 
what phrases were in fact used by a sample of travellers. Ifthe sample were large enough 
and representative, such a survey would provide a basis for a phrase-book which would 
have fewer serious gaps, and fewer unnecessary or unlikely requests, than one compiled 
in an arm-chair by the fire-side. Frequency alone is not an adequate criterion for the 
selection of words or phrases for such a book. “Art gallery” may occur in tourists’ 
questions more frequently than “lavatory,” but there may be occasions when the less 
frequent word is more important to know. But frequency of usage is an important con- 
sideration, and in the absence of any such count, the author of a phrase-book must try to 
envisage the relative frequency of various situations, as well as to evaluate their importance. 


A similar problem exists in education for the author of a text-book or of an infant 
reader, and for a teacher planning the curriculum in foreign languages, in spelling and 
even in arithmetic. On what principle should he make his selection of material, his 
choice of exercises? Obviously, basic items, necessary for the understanding of sub- 
sequent stages, should appear early in a syllabus, though even here considerations of 
frequency will enter into the choice of examples and illustrations. Certain essential items 
may claim priority: the English word “‘poison” occurs in print only about once in every 
40,000 words, but it may be rather important to recognise it when it does appear. The 
Srequency of usage is a third category of priority. If from some count of frequency we 
know which items or problems or words are likely to occur most often in the application 
of the skill to be learned, we can plan the instruction more efficiently. 


It was once believed that children should be given difficult tasks at all stages in 
order to train their minds. With the discrediting of this theory, the curriculum has been 
cleared of many of its more obvious absurdities. No longer do we find arithmetic text- 
books with examples such as: ‘“‘Multiply 16 tons 4 stones 2 ounces by 473.” Winston 
Churchill tells in My Early Life that in his first Latin lesson he learned the vocative case 
of “mensa”—“‘O table’”’—and was reprimanded for questioning its importance. Matthew 
Arnold, in one of his reports as an inspector, complained of infant readers which contained 
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such sentences as: “The crocodile is viviparous: quick-silver, antimony, calamine, zinc, 
etc. are metals.” Common sense and experience have taken us a long way in relating the 
content of curriculum and text-book more closely to the pupil’s present and future needs. 
The method of frequency counts is an attempt to refine the intuitive common-sense 
approach. Perhaps some of the more fervent adherents of frequency counts have refined 
the approach so much that common sense has disappeared altogether. The idea of such 
counts has suffered (like intelligence testing) from exaggerated estimates made of their 
importance in the early days of their development. A review of the research 1n this field, 
however, will show how much of value has already been done, and will indicate the ways 


in which this technique of educational research can be applied and developed. 


Word Counts and Spelling 


An excellent brief account of the history of word frequency counts is given in the 
report of the recent Australian vocabulary survey (Schonell, 1956; pages 18-27). A more 
detailed account is to be found in Bongers’ Vocabulary Control (1947) or in Fries and 
Traver’s English Word Lists (1950). 

Early studies of word frequency were in the nature of curiosities rather than of 
research. Classical scholars of Alexandria noted certain words which appeared only 
once in the text of Homer; and devout persons through the ages have laboured to compile 
statistics on the words of the Bible. A Victorian scholar, Thomas Hartwell Horne, spent 
seventeen years of his life counting chapter, verse, word and letter of the Bible, and was 
able to report that the Bible contains 3,566,480 letters and 773,693 words, among which 
the word “‘and” occurs 46,277 times. 

However, serious practical application of a frequency count was attempted first 
in stenography and then in spelling, where it has obvious relevance. Later, the idea 
was extended to the teaching of foreign languages and of reading and to text-book 
construction in various subjects where the appropriateness of the technique is more open 
to controversy. 

The German Stenographers’ Congress of 1891, at the suggestion of Kaeding, under- 
took a count to discover the relative frequency of all the different word-forms in the 
German language. This investigation (published in 1898) employed 5,000 stenographers 
and covered eleven million words. It established a pattern for future counts, though 
it was of limited value for education, as every word form, even singular and plural, was 
counted separately, and words which have several meanings—as, in English, ‘‘May” 
(month) and “may” (verb)—were not distinguished. 

In spelling as in stenography, the form of the word is a dominant consideration; 
and the principle of frequency as a basis for the selection of words to be taught was soon 
applied to spelling. On this principle, a pupil should learn first to spell words which 
occur frequently; words used rarely can be learned later or looked up in a dictionary. 
In 1898, the American, Rice, originator of many applications of experimental methods 
to educational problems, published The Rational Spelling Book, a study of the comparative 
frequency of various English words for spelling. This was followed by a number of invest- 
igations, mostly American, in the period 1900-1920, in which miscellaneous written 
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material was gathered together and the frequency of the words used was computed. 
These studies were notable mainly for the mammoth labour involved: one study by Jones 
in 1914, for example, analysed a count of 15,000,000 words from children’s compositions. 
The investigations of this period demonstrated that a small group of words in English 
occur so frequently that they account for a large proportion of the total number of words 
used in writing. Thus Cook and O’Shea in 1914 reported that in their count of 200,000 
words, 42 words accounted for 50 per cent of all the words encountered in their analysis, 
and 763 words covered g1 per cent of the total. 


It is not so easy, however, to apply this finding to the selection of words for spelling. 
The very common words are mostly “‘structurals” (like the verb “to be’’, auxiliaries, 
prepositions, articles and so on) which have little precise meaning apart from the par- 
ticular context in which they happen to be. In contrast to “structurals” are “‘content 
words” (common nouns, for example) which are equally necessary in speech or writing, 
though few of them occur very frequently. This is a fundamental point in frequency 
counts, It is one reason why frequency is not a simple index of the importance of a word. 


There are at least three other considerations which must be weighed in framing a 
curriculum for the teaching of spelling. The first is the growth of children’s vocabulary; 
if we accept that children should know and use a word in speech before they learn to spell 
it, it follows that we must consider the frequency of words not merely in adult writing 
but also in children’s vocabulary at different ages. The second consideration is the level 
of difficulty of the spelling of a word; “aeroplane” may occur more frequently than “train” 
in young children’s writing, but its length and the initial diphthong may still make it 
unsuitable for an early spelling lesson. The third is the frequency of the errors which 
children actually make in spelling; the teacher may rightly decide to concentrate atten- 
tion, particularly in the later stages, on words commonly mis-spelt. A count of common 
errors is needed to supplement the information on frequency of usage. 


The compiler of a spelling list must therefore try to balance these various consider- 
ations. We have mercifully passed the stage in educational theory where the last of the 
three considerations, concentration on difficult words, excluded all others. Complaints 
that pupils leaving school are poor at spelling are not necessarily a sign that spelling is 
given inadequate attention. The cause may be that the attention given to spelling is 
misdirected, in that the pupils are set to learn the spelling of words which they never use, 
to the neglect of those which they have to use frequently. Schonell reported that he had 
once discovered the following twenty words set as a spelling lesson for a class of thirteen- 
year-olds: deceased, dissent, deciduous, decrepit, deferred, demeanour, deteriorate, 
dexterous, diarrhoea, dinghy, diphtheria, disagreeable, disastrous, disinfectant, diso- 
bedient, dispensary, draught, dual, dyspepsia, eccentric. Are any of these words appro- 
priate to that age-group? One learns to evaluate such material by experience in teaching, 
but experience is a slow and costly method. Research work in this field, and the use of 
text-books soundly based on the findings of such research, will supplement experience 
and support the less experienced teacher. 


Examples of the “scientific” method of framing a spelling curriculum may be taken 
from spelling books used in Scottish schools over the last forty years. A text-book which 
was introduced in the 1920’s was Boyd’s Standard Spelling List. This list made use of the 
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word frequency counts of the period, modified by teachers’ assessments of the difficulty of 
the words and by analysis of the errors actually made by pupils in preliminary trials of 
the list. A description of the technique is given in Boyd’s Measuring Devices in Composition, 
Spelling and Arithmetic (1924; pages 87-146), in which the problems of compiling such a list 
are thoroughly discussed. In many schools in the 1930’s, Boyd’s list was replaced by 
Schonell’s Essential Spelling List, which also was based on word frequency counts supported 
by classroom trials. More recently, the Scottish Council for Research in Education has 
published The Scottish Pupils’ Spelling Book; the vocabulary of this book was derived from 
a count of the words in 70,000 compositions written by pupils in Scottish schools. 


Although the principle is now well established that the construction of a spelling 
primer should make use of the results of frequency counts, we can never expect a purely 
objective assessment of frequency to provide a “perfect” or adequate list of words. Other 
considerations being equal, the more frequently used word should be included in prefer- 
ence to the less frequent. But frequency counts do not solve the problems of compiling 
a spelling list; they merely provide the author with relevant evidence on which to make 


the necessary decisions. 


Problems of Classification 


In 1921 Thorndike published The Teacher’s Word Book. ‘This classic text gave a list 
of the 10,000 words found most frequently in a count of 4,000,000 words taken from 41 
miscellaneous sources (including the Bible, various classics, school-books and magazines). 
The second edition (1932) added counts from 200 other sources and gave the 20,000 most 
frequent words; and the third edition (1944) raised the figure to 30,000 words on the basis 
of further counts. The main part of the latest edition is a list of words occurring at least 
once in every million words reviewed. (Asupplementary section lists those which occurred 
in the frequency range once in 1,000,000 to once in 4,000,000 words.) For each word 
five figures are given. ‘The first figure is the average number of occurrences per million 
words; the other four figures give the frequencies in four different types of material. 
These extra figures are intended to meet the criticism that Thorndike’s original list had 
a biblical and literary bias; for example, the word “couldst’’ originally was shown as 
having a higher frequency than the word “couldn’t’”. An intelligent interpretation of 
the data given for each word now enables the user of this list to take into account the 
range of occurrence as well as the mere frequency. 


lowever, Thorndike’s list is essentially a list of word forms, on the model of Kaeding’s 
original German count. For example, the separate meanings of homonyms (such as 
“art,” “will,” “miss,” words in which one form represents several meanings) were not 
distinguished. Much of the subsequent work has been concerned with establishing 
sound principles of classification which will enable the results of counts to be applied 
more effectively to vocabulary selection for the teaching of languages. 


The first problem is that of finding a definition of what a word is, for every defin- 
ition leaves disputable cases. Is “cannot’’ or “‘motorcar’’ (“motor-car,” “‘motor car’’) 
or “‘house-boat”’ or ““boat-house’”’ one word or two? “House” and “houses” are surely 
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the same word; but is “‘mouse” a different word from mice? Are “wrote” and “written” 
different words, and how does one deal with “‘am,” “is,” “been” and the other forms of 
“be”? 

It is not sufficient to deal with this problem arbitrarily by definition and to claim 
that there is no problem provided a consistent rule is observed, for there is the further 
difficulty that words are not wholly independent units of language since their meaning 
is always dependent to a greater or less extent on the context. In the phrase “How do 
you do?” it is wrong to count the word “do” as appearing twice or as appearing once in 
each of two meanings, for the whole phrase is a “formula” with a unity and meaning of 
its own. Watts, in The Language and Mental Development of Children (1944, pages 66-67), 
gives a brief summary of this distinction between “formulae” and “free expressions,” a 
distinction first made by the linguist, Jespersen. Similarly, the word “account” appears 
high in the Thorndike list (more frequent than 100 times per million words) not because 
of any commercial bias in American vocabulary, but because of the “formulae” in which 
it appears. We know from a semantic count (a count in which different meanings are 
kept separate) that “account” has a financial meaning in only 10 per cent of the usage of 
the word; in 15 per cent of the usage it is “account for” (give reason) ; in 35 per cent it is 
“give an account of” (story); in 33 per cent it is in other phrases (e.g. “‘on account of”) ; 
and in 7 per cent it has other minor meanings. 


One solution is to construct a separate idiom list, to supplement the word frequency 
list. An alternative is to use the system of ““head-words” developed by Palmer, whose 
work in the Institute for Research in English Teaching, Tokyo, established several im- 
portant principles which have been accepted by many research workers in this field. By 
this system various forms of words, together with short phrases in which the words appear, 
are classified under the single head of the basic form. ‘Thus the head-word “clear” 
includes “clearing” (verb, noun), “cleared,” “clear” (verb, adjective), “clearly” and 


*‘clearance.”’ 


Palmer’s aim was to identify a limited number of frequently occurring head-words 
which would serve as a sound basis for the learning of a language, a “core” vocabulary 
which would carry the beginner quickly to the stage where only specific words of relatively 
rare occurrence would remain a difficulty to him. In English it has been shown that 
the thousand most frequent such words account for about go per cent of all the words used; 
a vocabulary of 3,000 well chosen words will enable a reader to recognise some 95 per cent 
of words in print. 

In 1934 a conference in New York brought together several word counters to compile 
an agreed list. The list appeared in 1936 in a document known as the “Carnegie Report,” 
classified by head-words. Meanwhile Thorndike and Lorge set about the immense task 
of organising a semantic count in English. The results of these two studies are brought 
together in Michael West’s A General Service List of English Words (1953), a list of some 
2,000 common words in English with the frequencies of the various meanings given sep- 
arately. In this list, for example, the word “game” is shown to have a frequency of 638 
in a count of 5,000,000 words. In g per cent of these occurrences it had the meaning 
“children’s play or amusement”; in 39 per cent it meant “competition” as in football or 


55 








card games; in only 5 per cent did it refer to game-birds. Therefore the first two of 
these meanings are recommended for the beginner; the third should be left for the ad- 


vanced student. 


Specific Vocabularies 

There have been many word counts in addition to those mentioned above. The 
most comprehensive bibliography of publications on frequency counts is by Dale and 
Reichert, Bibliography of Vocabulary Studies (revised edition, 1957). In this volume, 
Section D lists work on ‘“‘Frequency of appearance of words” and gives 120 references ; 
Section J, ‘‘Spelling vocabulary,” has 51 references; Section K, “Studies of specific 
vocabularies,” has 289 references; Sections M to O, on the vocabulary content of news- 
papers, periodicals and radio, have 48 references; and Section X, “Studies of words used 
in writings and conversation,” has 109 references. 

Many of the studies listed in this bibliography are analyses of specific vocabularies, 
rather than of the English language as a whole. Thus, separate counts have been made 
of oral and written language, of words used in magazines, novels and newspapers, or of 
children’s speech or writing at different ages. The last of these is almost a branch of 
developmental psychology, for it reveals the manner in which children build up their 
vocabulary. It is also of value as a guide to the vocabulary which a teacher can assume 
an average pupil to know. A recent example of such a study is Burns’ Vocabulary of the 
Secondary Modern School Child (1959), in which a discussion of the uses of this kind of list 
will be found on pages 16-17. Another example is Burroughs’ A Study of the Vocabulary 
of Young Children (1945), one of the few references missed by Dale and Reichert in their 
bibliography. In The Education of Slow Learning Children (Tansley and Gulliford, 1960) 
the authors mention this and other word counts, and observe that no comparable list 
of the speech vocabulary of ESN children is available. There are certainly great pos- 
sibilities for research in this field; the vocabularies of specific groups of children can be 
compared with the standard vocabulary lists to provide information which may both 
improve understanding of the group of children studied and also indicate the appropriate 
vocabulary for their text-books and for class-room teaching. 


A vocabulary list derived in this way from limited and fairly homogeneous material 
may seem to escape the objection which has been levelled against the ‘“‘general’’ list. 
Lists such as Thorndike’s are supposed to be representative of the whole language because 
they are based on widely heterogeneous material. But general English usage is not found 
by taking an average between the Bible and the popular magazine. (It is interesting 
to note that a similar criticism is often made of the method of the Binet Scale of Intel- 
ligence, in which a “‘hotch-potch”’ of abilities are tested to give an assessment of general 
intellectual ability). Bongers (1947) discussed this criticism, and gave his answer: 


‘Tt is a mistake to think that if one mixes a sufficient number of texts of the 
most widely different varieties, an average taken will give figures applicable 
to everyday language. Mixtures of either small or large proportions of 
widely different material are not representative of general language; they are 
representative of nothing. 
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‘* The only way in which counts on material outside the range of normal every- 
day language can be turned to account is to take such large quantities of each 
kind that every department represents a word count in itself and produces 
lists valid for that kind of material only. Then a secondary list may be compiled 
of words that are common to all the primary lists. The number of primary 
lists in which a word figures may furnish a valuable range rating.” (page gg). 


The use of the range (the number of different sources or types of material in which a 
word occurs) as well as the frequency of a word is an important refinement of the technique 
of frequency counts, a further complication which must be taken into account in attemp- 
ting to base vocabulary selection on strictly objective principles. 

Bongers’ answer, however, does not fully meet the objection, which can be applied 
to all vocabulary counts, however specific they set out to be. The assumption that a 
definite frequency of vocabulary can be established for any group, whether an age-group 
or a nation, is likely to be challenged. Every person has his own vocabulary, and 
frequency of usage varies not only between persons but even between different situations 
for one person. ‘The vocabulary a person uses during a day spent in travelling is different 
from that which he uses in business, on holiday or in the school. Each author has his 
favourite words as well as his blind-spots of vocabulary; different newspapers use different 
phraseology. Can any mixture of samples, however extensive they may be, provide a 
general frequency list for a language spoken by so many different people in so many 
different situations? Part of the answer is that the differences between persons and 
between situations show up in “content” words, while the frequency pattern of “‘struc- 
turals’”” remains remarkably constant. Again, the objection applies more to massive 
lists like Thorndike’s than to the shorter lists of more frequent words, like the General 
Service List. The recent French study, which will be described below, faced this problem, 
and the method adopted there may be the only practicable answer to this difficulty. 


Word Counts in Foreign Languages 


Apart from the German study of 1891-98, it was not until the 1920’s that frequency 
lists in languages other than English began to appear. The American and Canadian 
Committees on Modern Foreign Languages in particular were responsible for stim- 
ulating and publishing much of this work, and it is unfortunate that so many of these 
publications are now out of print. Some impression of the variety of word lists now 
available may be got from the following brief selection of examples; for a detailed biblio- 
graphy, see Sections D and K in Dale and Reichert, Bibliography of Vocabulary Studies. 


In Freneh the lists include Henmon’s A French Word Book (1924), Vander Beke’s 
French Word Book (1929) and Cheydleur’s French Idiom List (1929). The recent list, Le 
Francais fondamental, is described below. Examples of German frequency counts are 
Morgan’s German Word Frequency Book (1928) and Hauch’s German Idiom List (1929). 
In Spanish, Buchanan’s A Graded Spanish Word Book (1927) and Keniston’s Spanish Idiom 
List (1929) also date from this period; more recently in Spanish are Vocabulario usual, 
comun _y fundamental by Garcia Hoz (1952) and a word count in Puerto Rico by Rodriguez 
Bou (1952). In Latin there is Diederich’s The Frequency of Latin Words and their Endings 
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(1939); in Dutch, De la Court’s The Most Frequent Words and Collocations in the Dutch 


Language (1937). Brown, Carr and Shane published A Graded Word Book of Brazilian 
Portuguese in 1945. In 1947 Russo combined previous studies into A Combined Italian 
Word List, and Josselson published Russian Word Count in 1953. Work has also been done 
on the languages of India, in Bengali by Chaudhury (1931), in Telegu by Krishna Rao 
(unpublished), and in Hindi by Singh (in preparation). The references of other Indian 
studies which are understood to have been done have not been traced. 


Applications in language teaching 


How should a frequency list be used in selecting the vocabulary to be learned in a 
language course? ‘The application is not quite so obvious as may appear at first sight. 
The order of the frequency of occurrence of words is not the order of their importance or 
of their difficulty. There are other considerations besides frequency: the similarity of 
the foreign word to the native form, the complications of irregular forms and idiomatic 
usage, the appropriate timing of the teaching of grammatical forms, and, of course, the 
intrinsic interest of the course. Where there is a choice, it is better for a pupil to learn 
a frequent word than a rare word, an everyday word than an unusual literary or archaic 
word: “buy” rather than “purchase,” “enemy” rather than “foe.” The double aim 
in such selection is to save the beginner from the burden of rare words which it is unlikely 
he will meet, and also to ensure that all words which are of frequent occurrence are 
included as early as possible in the course. But what may seem a simple matter of choice 
is in fact seldom simple. “Basic English” is an example of a system of language teaching 
which does not rely on the frequency principle; its author, Ogden, has been one of the 


severest critics of word counts. 


Vocabulary selection should be based on some principle and must not be left just 
to chance. It is mainly a matter for the text-book writer rather than for the teacher, 
though the teacher should understand the methods of vocabulary selection so that he 
may be able to identify the well-constructed book. There is a sound case for taking 
frequency of usage into account in this matter. It is obviously better for a beginner to 
learn a relatively small number of useful words than a large number of relatively useless 
words. At a later stage, if I find in learning Russian that my knowledge of vocabulary 
is weak, I can use a list of the most frequent words to check the more serious gaps in my 
knowledge. These words written on cards, English on one side, translation on the other, 
can be reviewed in the odd empty moments of the train journey, the queue, the wait in 
the restaurant, words kngwn going into one pocket, those still elusive into another. An 
American firm publishes“sets of such cards, ready printed, covering the thousand most 


frequent words in various languages. 


Yet the words which will be useful for me may not be useful for another person. 
The ideal word list will depend on the use to be made of the language. If I am learning 
the language for travel, the vocabulary I need is very different from the vocabulary 
suited to the reading of literature; and that for scientific writing is different from classical 
literature. Using West’s classification, we may distinguish four categories of words in 


the vocabulary of a language: 
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(a) Essential words, the 300 or so structurals which make up the connective 
tissue of the language; 

(b) General words such as “‘say” (which is a general word for “‘reply,” ‘‘ask,” 
“declare’’), “take,” “get.” 

(c) Common environmental words such as “food,” “eat, 

(d) Specific words such as “chalk,” “pencil,” “spanner,” “ticket,” which are 
important in special situations. 
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sleep,” “house.” 


The frequency list can help to identify the first three of these; it is not easy to predict 
the learner’s future needs in the fourth category. This point is brought out clearly in the 
work of the French Commission on Le Francais fondamental, formerly known as “Francais 


elémentaire.”’ 


The purpose of this study, which began in 1951, was to make easier the learning of 
French by the many French subjects in territories overseas whose native language is not 
French. The word list was not to be a “basic French,” a special form of simplified 
French, but was to be a “‘core”’ of the natural language, an introduction which would 
give a working competence in the language and also lead naturally on to further study. 
The results of the investigation appear in Le Francais fondamental (2nd edition, 1959) as a 
list of some 1,300 words and 152 grammatical usages. This is a book for teachers—not 
a prescribed course of instruction but a guide in their teaching to enable the pupils to 
derive the maximum value from it. The method by which the lists were constructed is 
described by Gougenheim in Reoue de l’enseignement superteur (1959). 


As the aim was fluency in spoken French, the survey was based on recordings of con- 
versations. 163 conversations, totalling 312,000 words, were analysed. 38 words 
occurred so frequently that they accounted for half of all the words recorded. This 
does not mean, the author points out, that with 38 words one can understand half of 
what is said, for these words were mostly “structurals” and the only verbs included among 
them were: “etre,” “avoir,” “faire,” “dire” and “aller.” This stage of the inquiry 
identified the words frequently used in speech. For example, although in written French 
the words “casser,” “rompre” and “‘briser’’ are used with approximately equal frequency, 
in the spoken French recorded “‘casser” occurred thirty times, ““rompre”’ three times and 
“priser” twice. “‘Casser” therefore appears in the list and the other two are omitted. 
A similar analysis of grammatical usages enabled the authors to identify common forms 
which ought to be included in the early stages of instruction, and to distinguish these from 
forms which occurred so rarely in speech (such as the simple past tense or the subjunctive) 
that they could reasonably be left to the advanced student. 


The count of frequency, however, was not in itself adequate to provide a minimum 

working vocabulary. For example, the word “autobus”’ occurred only three times in 
Y . ee 99 «66 29 «66 = ~?? 

312,000 words. Such words (the author quotes also “dent,” “coude,” “‘cuiller’ and 
“‘metro’’) ‘‘are tied to special circumstances” : they are needed mainly in certain situations, 
each situation having its group of relevant necessary words whose actual frequency of 
usage will depend on the frequency with which the situation occurs or is spoken of. 
Consequently, the compilers ““determined to place opposite each other two kinds of vocab- 
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ulary: a frequency vocabulary which comprises essentially grammatical words and verbs 
with also adjectives and a few nouns of general character, and an availability vocabulary 
composed essentially of concrete nouns with the addition of some adjectives and also of 
some verbs which are linked to special concrete ideas.”” ‘The method by which the Com- 
mission subsequently collected the material for the availability vocabulary (‘‘le vocab- 
ulaire de la disponibilité’’)—from lists produced by pupils in French schools—is open to 
question. But the method of collecting separately the two kinds of vocabulary seems an 
effective line of solution to the problem of “‘content’? words in frequency counts. The 
Commission advises teachers to add further words “‘to suit the particular needs of diverse 
regions and circumstances.” 


Teaching English as a Foreign Language 


The idea of compiling a similar minimum list for the teaching of English as a second 
language has been the purpose behind many of the researches into the frequency of 
English word usage. At one time when Churchill expressed interest in the possibilities 
of a basic English, on the grounds that the influence of Britain was closely associated 
with the spread of English as an international language, it looked as if we might have an 
officially sponsored investigation of the type which has now been completed in France. 
But the Frenchman’s attitude to his language is different from that of the Englishman; 
and it is to Australia that we must look to find a nationally sponsored survey in English. 


The flow of immigrants from European countries to Australia in the 1950’s made 
urgent the teaching of those who could not speak the English language. A group of 
research workers under Professor Schonell undertook a count of the speech vocabulary 
of Australian workers, and the resulting word list was published in A Study of the Oral 
Vocabulary of Adults (1956). Reading the description of this survey in the first half of 
the book is an ideal introduction to the technique of frequency counts for anyone who 
wishes to have a practical illustration of the difficulties involved and the methods of 
tackling them. 


The final list was based on a total of 512,647 words recorded in interviews with over 
3,000 persons. The words are classified under Palmer’s “head-word” system. The 
first thousand head-words in order of frequency covered 94 per cent of all the words re- 
corded; and these words are listed as a guide in the construction of text-books for immigrants 
who do not speak English. Special attention was given to idioms: over 7,000 different 
idiomatic usages were listed and on the definition of “idiom” adopted there was one 
idiom in every seventeen words used. The list of some 200 of the more frequent idioms, 
with examples of their use, is a valuable part of this publication. 


Both these recent studies, the French and the Australian, which may be taken as 
examples of the most recent development of the word-count technique, were planned to 
meet a strictly defined and limited purpose. We seem to be moving away from the 
original idea of a massive general list of the Thorndike type towards the specific inquiry 
whose results have a direct application in a more limited sphere. 
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Readability 


One development from word counts is the estimating of the readability of a passage 
or book. What is it that makes a book readable in the sense of easy to read and under- 
stand? Many factors are involved besides the intrinsic interest of the subject-matter. 
For example, long involved sentences with ponderous Latin words are usually more 
difficult to read than short sentences with short words (though it is always possible to 
find exceptions). Among the factors which influence readability are: length of sentence, 
complexity of subordinate clauses, the use of prepositional phrases and the use of abstract 
nouns or the passive voice of verbs in place of simple active verbs. Frequency lists enter 
into the assessment of readability since rare words are usually more difficult than frequent 
words. None of these factors apply in every case: the frequency of a word is certainly 
not a reliable index of its difficulty. 


We generally assess the readability of books which we propose to use in school by a 
vague intuitive judgement. It would obviously be of value to have a formula available 
by which readability could be assessed objectively on a scale. There are several such 
formulae available. ‘The method by which these have been developed is to make a count 
of various measurable qualities in a piece of prose (e.g. number of different words used, 
proportion of words containing certain prefixes and suffixes, proportion of words not 
found among the frequent words in word lists, together with the more obvious measures 
such as average sentence length), and to see which of these agree most closely with the 
combined judgement of several personal estimates of difficulty. It has been found that 
the use of a few such measures in weighted combination is sufficient to give a fairly sound 
assessment of readability. Some of the formulae are laborious to compute. Others are 
simple but possibly less accurate. All show a fair measure of agreement with each other 
and with personal subjective impressions of readability; but none is outstandingly superior 
to the rest. A detailed review of research on readability will be found in Betts (1949), 
which gives 143 references and describes in detail some twelve readability formulae. 


The Dale-Chall formula (1948) is an example of a method which uses a frequency 
list. It is based on two factors: average sentence length and the proportion of words 
encountered which are not in the Dale list of 3,000 common words. The method of 
Flesch (1951) dispenses with the laborious consultation of word lists and uses the number 
of syllables per hundred words as a crude but fairly efficient measure of vocabulary 
difficulty. His method gives two separate assessments: “reading ease,” which is cal- 
culated from the average sentence length and the number of syllables per hundred words; 
and “human interest,”’ calculated from the proportion of “personal” words and sentences 
(e.g. personal pronouns and words of masculine or feminine gender; sentences in the form 
of direct speech, questions, commands). These techniques may be applied to complete 
passages or to random samples from a book. 


The Flesch ratings of the papers in the June 1960 issue of this journal are: reading 
ease, 39 (difficult); human interest, 11 (mildly interesting). For the present paper: 
reading ease, 40 (difficult) ; human interest, 4 (dull) ! 


Flesch’s system illustrates the trend in recent studies to move away from the purely 
numerical counts of structural features towards a more subtle approach to the complex 
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qualities involved in ease of reading. To discover objective methods of estimating these 
has been a key problem in the development of readability formulae. At the same time, 
an important consideration is that the method adopted should be quick and simple. If 
the technique is to be used extensively, a balance must be struck between ease of cal- 
culation and accuracy of measurement. 

Here again we may ask: can we ever have a wholly objective standard for readability ? 
The ease with which a passage is read is closely dependent on the reader’s interest, on 
his reading skill and level of intelligence, and particularly on his motivation. These 
considerations apart, the technique can be a useful aid when we want to make a quick 
check on the vocabulary load of a school book or to test our personal impressions of the 
appropriateness of a text for a certain age-range. Flesch’s little book also contains hints 
on how to write in a “readable” style, points which though not altogether acceptable to 
English teachers of traditional essay-writing, have quickly been grasped by advertising 
copy-writers and writers of popular newspapers and magazines. 

Yet one must not overstate the importance of readability. Maximum readability 
is not the sole criterion of the excellence of a text-book; the book must also make sound 
sense and have some grace and economy of style. ‘To quote Ernest Horn, one of the pion- 
eers of frequency counts, “‘it is possible for a selection to be petty, unauthentic or utterly 
stupid, and still be acceptable according to the criteria that make up these formulae.” 


The Vocabulary of Text-books and Readers 

A final type of frequency count is the analysis of the vocabulary content of text-books, 
and in particular of infant reading books. In such analyses, a count is made of the number 
of different words used and the number of times each word is repeated. In a primer for 
a child just beginning to learn to read, the number of words introduced should not be too 
great, and the words should be repeated frequently enough to enable the pupil to come 
to recognise them. Ina series of graded readers, the introduction of new words should be 
combined with the repetition of words previously learned. Just how many words should 
be introduced at each stage and for each level o, «bility, and how many repetitions are 
needed, is a matter on which we still do not have nearly enough evidence: this is a vast 
field of research on its own. All that is claimed here is that the author should at least 
keep a check on what he is writing, and if he gives certain words frequent repetition, he 
should do so deliberately and not just by accident. 

It should hardly be necessary to add that the intrinsic interest of a reader is as im- 
portant as the controlled balance of its vocabulary. Preoccupation with vocabulary 
statistics can result in a dull book, but a good story in an infant reader will be all the more 
useful if there has been a skilful control of the vocabulary in it. 

There have been many investigations of this kind: Section L of Dale and Reichert, 
Bibliography of Vocabulary Studies (“Vocabulary content of books’’) lists 302 references. 
An excellent example is Vernon’s “Word counts of infant readers” in Studies in Reading, 
Volume I (1948). In this investigation seven reading books in common use in Glasgow 
schools in 1939-40 were analysed and compared with each other and with American 
reading vocabulary lists and with the speech vocabulary of Scottish children. The 
differences between the various readers in their presentation and repetition of words 
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were so great that they could not all have achieved the correct balance of vocabulary. 
The determination of the principles which should govern the vocabulary content of 
readers is not a simple matter: a valuable review of the issues involved is to be found in an 
earlier section of Studies in Reading, Volume I—Inglis’ “The early stages of reading: a 
review of recent investigations” (in particular, pages 51-61). 

The counting technique can be applied to many aspects of education other than the 
beginning stages of reading. The number combinations exercised in the examples set 
in Arithmetic text-books, the practice given in the technical vocabulary of mathematics 
or science or even history, the frequency of various kinds of errors commonly made by 
children as an indication of “‘accident zones” to which special attention should be given— 
these and many others are topics in which vague impressions are too often accepted 
without precise evidence. A good example of the application of vocabulary control in 
the teaching of foreign languages is Robson’s study of ‘““The vocabulary burden in the 
first year of French” (1934). The concept of the “vocabulary burden” or “vocabulary 
load”—that is, the size and level of difficulty of the vocabulary of a book or a curriculum— 
is a useful one for the teacher to have in mind in planning the work of a class. Teachers 
of English will find much of interest in Bagley’s article in the British Journal of Educational 
Psychology (1937), which reviews many of the problems in this field. 


Conclusion 
In 1946 Fleming wrote in Research and the Basic Curriculum: 


“* Teachers are becoming sufficiently skilful in their judgement of text-books to 
ask authors to furnish evidence of properly balanced vocabulary, a reasonable 
number of repetitions of each word, and a type of sentence structure as well 
as of contents and printing which is suited to the age of the pupil who is to 
use the books.... It is probable that the next decade will see a great improve- 
ment in the readability of text-books not only in English but in the content 
subjects, such as Arithmetic, History, Geography and Science.” (page 30). 


The decade has now passed, but it is the toothpaste manufacturers and not the educational 
publishers who quote the scientific (or pseudo-scientific ?) bases of their products. Per- 
haps some day advertisements for school books will give precise details of the method of 
construction used and the experimental checks and classroom trials which have been 
carried out, instead of merely quoting sentences out of context from reviewers’ opinions. 
Authors of text-books could at least show the way by including such details in a preface 
or in the teacher’s edition of their books. 

There is a danger in all this. In certain respects the techniques which have been 
described are ideally suited to academic research of the most ineffectual kind. They 
require enough labour to satisfy an examiner for a higher degree; they raise philo- 
sophical questions the discussion of which can be prolonged indefinitely; and when all 
else is exhausted, the researcher can play the old game of comparing other people’s lists 
and noting the discrepancies. Naturally the agreement between lists is not perfect, and 
many an article has been written with the purpose of combining several other writers’ 
lists into a super-list. One critic declared the only value of frequency counts to be “as a 
remedy for unemployment in pedagogical research.” 
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However, doing research on word frequency does not involve surrendering one’s 
better judgement to a ruthless rule of numbers. Good sense, insight and an impartial 
attitude are necessary all the time. Indeed, the fervent adherent anxious to present his 
labours in the best light is a greater danger than the sceptic who picks on one weak point 
in the argument in order to discredit the whole. At first the student of language may feel 
that to isolate words and tabulate their occurrence is mechanical work which will destroy 
the richness of inflexions and connotations of words. The numbers, however, are only 
a means of giving precision to intuitive methods which we all use. Rigorous analysis of 
words compels the research worker to reflect on the nature of language and helps to develop 
an insight into many aspects which were not previously realised. 
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ATTITUDES OF CHILDREN AND ADOLESCENTS 
IN SCHOOL 


By Eric A. ALLEN 
(Borough Road College) 


ANY teachers would like to see young people having longer full-time education. 

They feel that the general run of pupils leave school literate but still only half- 

educated. However, the success of raising the school leaving age seems likely to 
depend not only on there being available finance, buildings and teachers, but also on 
agreement as to what shall be done during the extra time and on the degree of willingness 
of the pupils to be at school doing it. 

The questions of how far boys and girls are favourably or unfavourably inclined 
towards school at various ages, and of their attitude to various aspects of school have been 
studied in this and other countries, and this article reviews the methods used and the 
results. It will be clear that research of this kind confirms at certain points the con- 
clusions drawn from studies of learning motivation considered in terms of needs and 
incentives and summarized in a previous article in this journal by Wall. 


The concept of attitude 

Attempts to measure attitudes date back to Thurstone’s work in the United States 
in the late twenties; and this type of research seems to have entered educational institutions 
in the first place because in them, at least in higher educational institutions, were to be 
found large numbers of literate individuals able and willing to fill up forms. As a result a 
number of scales measuring attitudes towards various matters such as war, negroes, the 
movies, the Church, were constructed and administered to students in high schools and 
colleges. The study of attitudes soon became an established part of the study of educa- 
tion. The effects of education upon attitudes in various matters were studied. So were 
the attitudes of students towards various subjects of study and methods of teaching. 
A little later the attitudes of school pupils towards school as a whole began to receive 


attention. 

An attitude is an arrangement of mental processes, a mental “ set,” an internal 
disposition or the way certain mental processes are organized in a person to make him 
ready to act in a particular way. A person is said to have an attitude towards an object 
if he regularly responds in a particular way to that object. The assumption is made that 
he is in a state of readiness to act in that way in regard to that object. A system of 
attitudes of this kind has advantages for the individual: it provides continuity in his world; 
he does not need to organize himself completely anew every time a given object is pre- 
sented. He is continually organizing the way he sees the objects of his world and his 
wishes and feelings and knowledge about them into more or less lasting systems which 
will be ready, or rather will make him ready, to deal with those objects as the need arises. 
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Attitudes are built to last. In the words of Krech and Crutchfield, an attitude is 
** an enduring organization of motivational, emotional, perceptual and cognitive processes 
with respect to some aspect of the individual’s world.” Therefore, to know which way a 
person is ready to act is a help to knowing which way he is likely in fact to act. In an 
activity such as a piece of learning, attitude and motivation appear much the same thing, 
because an individual with a favourable attitude towards the activity in general is one who 
may easily be motivated or is already adequately motivated to undertake a particular 
piece of such activity. But unless the enduring underlying attitude is favourable to 
learning in that situation, say, there can be little effective positive motivation at any given 
time. 

However, although attitudes are in general enduring, they can be changed, and 
indeed are changed gradually as the person’s experience proceeds. ‘The way he sees the 
objects of his world and his wishes, feelings, and knowledge about them can develop and 
change so that he is as ready as can be to cope with those objects fittingly at any time. 
The fact that most attitudes are resistant to change but nevertheless are capable of being 
changed is one of the chief reasons for studying them. We may also say that the formation 
of attitudes is one of the principal aims of education, though it is rarely given the attention 
it deserves. 


Why pupils’ attitudes to school are important 


One reason for paying attention to pupils’ attitudes towards school is that favourable 
attitudes should be encouraged so as to form a sound basis for future living. The home 
is the child’s initial world. In it the mother and father play the chief roles in the forma- 
tion of the child’s “ authority figures ”; that is to say, that the behaviour of parents in the 
early years tends to lay down in the child’s mind his basic ways of reacting to authority, 
or, better still, his attitudes to authority. The school is the first durable larger world into 
which the children must next emerge. The behaviour of the teachers then begins to 
colour considerably the child’s earlier notions of authority and of himself in relation to it. 
If, says Oeser (1955), the mother, the father and the teacher “‘ are experienced as benevo- 
lent, loving, security-giving and devoted to maintaining and increasing the child’s 
conception of himself—his self-esteem or integrity—the child will grow up in good mental 
health, with an accepting yet independent attitude to society and its government.” 


As boys and girls gradually come to know and partake in the adult world beyond the 
school, the school is required to accept this and to help its pupils interpret and understand 
the nuances of authority in adult life and help each individual to progress from a children’s 
conception of authority to a more independent conception. If attitudes of pupils as they 
get older are less favourable towards school because they perceive it as a child-centred 
institution we should ask ourselves whether this is what schools should be; or whether, in 
fact, the last years at school should not be a bridge or transition in the whole field of 
discipline from adult control to self-control. One thing is certain, adolescents will 
attempt to free themselves from dependence and tutelage, if necessary by revolt. It is 
certainly not impossible to avoid this revolt whilst ensuring that the transition contributes 
constructively to personal maturation. Teachers, for instance, can minimize adolescents’ 
inferior status and treat them in certain respects as equals. They can exert control with 
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the minimum use of openly coercive methods. Such methods, although securing obedi- 
ence, sometimes with impressive alacrity, may nevertheless lead to the rejection of the 
teacher and to the need for even more use of those methods. They are almost certain to 
lead to a rejection of the values and aims in the interest of which coercion is exercised. 
It may well be that a particular school in a neighbourhood where home life is in many 
cases not very good may seem to have no alternative to open coercion simply because 
negative attitudes to authority have been built up beforehand which are highly resistant 
to change. It seems, however, hardly likely that this condition would apply throughout 
the school; and in any case there is an obligation on the school to do something to readjust 
attitudes and to move from coercion towards a more integrative, mature relationship in 
pupils and staff. 

A further reason for paying attention to the attitudes of children towards school is 
that attitude may be an important non-intellectual factor in the learning of school subjects 
and may condition the success of the teachers’ efforts at motivation. Pupils have to be 
willing as well as able to learn. This point will be raised later in considering the results 
of some of the research. 

Finally, adolescents’ attitudes to school may be studied simply as a means of increas- 
ing knowledge of the process of adolescence, of the process of socialization, of which 
adolescence is the final and proving stage, and of age and sex differences in outlook. 


How attitudes of schoolchildren and adolescents have been studied 


When we speak of a person’s attitude to something, we are usually making an 
inference from a whole series of acts or responses of his that we have observed concerning 
it. If we observe enough of his acts or responses we may find there is a consistency about 
them which indicates a probability that a certain response will recur in certain situations. 
Expressions of liking or disliking for things and people connected with school, or expres- 
sions of opinion about them are such responses, for instance, and they are readily observ- 
able. 

There is, however, the question of validity. How far does what an individual says 
is his attitude in fact correspond to actual behaviour? Can we predict what he will do 
from what he says? Not a great deal seems to be known about this relation between 
verbal responses and action responses. 

The argument of consistency appeals to common sense. Equally, however, common 
experience tends to contradict it. The result of at least one objective study raises serious 
doubts about it. Corey, for instance, took scores made on an attitude questionnaire 
about honesty in the classroom and compared them with actual cheating in the classroom 
and found that, highly reliable though the questionnaire was, the students’ attitudes to 
cheating scored on it were in no way related to the extent to which they actually cheated 
when given the chance. On the other hand, Mitchell, using an attitude scale which 
distinguished between pupils according to whether their attitude towards school work 
was either that it should be a rigorous preparation for life or that it should be made as easy 
as possible, found that the two extremes differed considerably in their school work. The 
average “ grade,” i.e. mark, was found to be higher for the “ rigorous” group. This was 
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taken to show, as Mitchell puts it, “‘ that pupils either put their attitude into action or their 
actions produced the attitudes that were checked on the scale,”’ and that either way this 
meant that the attitude scale in question did measure what was intended. It seems 
reasonable to suppose from these two contrasting results that verbal expressions of attitude 
are likely to be coloured by what the subject knows to be acceptable; his behaviour will 
differ to the degree that it is easy or difficult to follow accepted mores in action. It seems 
also likely that in highly emotionally charged areas (like “‘ honesty ” or ‘‘ sexual morality’’) 
discrepancies between expressed attitudes and behaviour will be greater than in those not 
heavily sanctioned by social approval or disapproval. 

The main methods used in studying attitudes have been questionnaire scales, inter- 
views, examination of personal documents, ratings by other persons and projective tests. 
All of these methods have been used in research into school children’s and adolescents’ 


attitudes. 
A questionnaire scale as used in this field is nearly always of either the Thurstone 


or the Likert type. 

A Thurstone-type scale is produced in the following way. First, a large number of 
statements about the object of the attitude, e.g. school, are collected together. As far 
as possible they are short, varied, unambiguous, and between them express the whole 
range of favourable and unfavourable attitudes towards the object. These are then 
sorted by perhaps 10 to 20 judges to determine an agreed position for each statement 
on the continuum between extreme approval and extreme disapproval. The judges are 
preferably “ expert ” on the topic of the test, but it makes no difference what their own 
attitude is. As a result of this sorting a scale value representing the mean of its judged 
positions on the continuum can be assigned to each statement; those statements about 
which the judges largely disagree can be discarded; and the final selection of thirty or more 
items spread fairly evenly over the whole range can be made. The test lists these items 
randomly and asks the subject to signify which statements he agrees with. His score is 
the mean of the scale values of those statements. 

The following are the first few items from a 30-item scale by Fitt. The scale values 


range from 0 to 10.5. The relevant values are given here, though they would not appear 


on the test itself. 


I like school better than anything else. (0). 

I feel happy at school. (1.8). 

If I had my way I would never go to school. (10.3). 

I like everything about school. (0.9). 

I like some things at school but do not like others. (5.1). 
I hate school more than anything else. (10.5). 


A comparable scale for the American high school was produced by Remmers, 
Brandenburg and Gillespie. 

A Likert-type scale is made by collecting statements about the object of the attitude, 
asking the subjects to signify for each statement whether they strongly approve, approve, 
are undecided, disapprove or strongly disapprove. Each response is then scored by 
alloting marks from 5 to 1 corresponding to those categories, and these scores are summed 
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for each individual. Then the degree of correspondence between the response to each 
item and the total scores is examined and those items which fail to discriminate are 
dropped. Sometimes, especially with children, only three response categories are given, 
as in the following items in a test by the present writer, in which the subject strikes out the 


alternatives not applicable. 


Few} 
Most }_ of the subjects we have are useful and interesting. 
Some ] 


About half 
Almost all ' of the teachers we have are friendly towards us. 


Only afew J) 


For studies in education the two types of scales each have their advantages. The 
Thurstone-type is probably easier for younger or less literate children to complete because 
they have not to make so many fine verbal discriminations between their feelings on 
various issues. On the other hand the construction of one of these scales is a very long 
job. Efforts were made earlier on to overcome this difficulty by Remmers and Silance 
who developed a generalized Thurstone-type scale which could be used to measure 
attitudes to any school subject. They suggested further that a master scale could be 
devised to measure attitudes to almost anything. But measurements on one such scale 
were shown by Dunlap and Kroll to have little correlation with those on a more specific 
scale. Bateman, ina similar way but less expansively, constructed a scale that could be used 
to measure attitude towards any educational programme. It is possible to combine the 
Thurstone and Likert methods, retaining important advantages of each. This was done 
by Charlton, Stewart and Paffard in a study of students’ attitudes in university education 
departments, and could just as well be done in a study of pupils’ attitudes to school. 
Whatever the method of construction of scales, however, for children the verbal tasks 
involved need to be very simple indeed. 

In view of what was suggested earlier—that verbal responses might be influenced by 
the subject’s views as to socially acceptable replies—it is possible that a truer reflection of 
attitudes might be gained if questionnaires were answered anonymously. 


This question has been examined by Corey. As part of the study mentioned earlier 
he studied the relationship between signed and unsigned questionnaire scales concerning 
dishonesty in written examinations. He found that the students were about as forthright 
in their expression when the questionnaires were signed as when they were not signed. 
Other enquiries have found the same thing. This is rather remarkable considering it 
was found that their actual behaviour varied so much from their professed attitude, 
anonymous or otherwise; and it underlines the problem of the validity of verbal tests of 
attitude. 

Interviews, especially of the freer type, as distinct from orally administered question- 
naires, have not been so much used in attitude studies. Had they been more extensively 
used the criticism made by Krech, for example, that attitude testers have been busy 
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measuring things that are not there, would perhaps have less justification. In a question- 
naire the investigator has no means of knowing if any particular response is a truthful one, 
and, even if it is, he still has not much idea of how this response is related to the enduring 
dynamic system or attitude underlying it, or even whether the respondent has in fact any 
attitude at all on the matter. In an interview the investigator is in a better position to 
detect untruthfulness in responses, and the attitude the responses are related to may be 
revealed indirectly or unconsciously in the context. At least in the non-directed interview 
the investigator may be able to see whether what he would measure is in fact there. But 
interviewing, particularly of the non-directive kind, and processing the data require 
more time and skill than constructing and administering questionnaires; and in any case 
often the subjects are not available for the length of time that such interviewing takes. 
A full account of a non-directive or clinical-type interviewing programme is given by 
Roethlisberger and Dickson in Management and the Worker, in which they report the 
research done at the Hawthorne plant of the Western Electric Company. 


Outwardly, these interviews appear to be little more than conversations; they seem 
quite harmless, even pleasant, to those being interviewed. Even the more structured type 
of interview, which may come practically very close to an orally-administered question- 
naire, seems to be more stimulating than a form to fill up. Perhaps it is simply because 
the person is singled out and addressed personally. Among children and adolescents 
the sense of finality in committing one’s views to writing is probably quite appreciable. 
Also, for many of them writing and form-filling may be unattractive and difficult. They 
may occasionally adopt a method of disposing of questions in a questionnaire which is 
quick and painless for them but which provides nothing of use to the investigator. It is, 
therefore, surprising that more use has not been made of the interview method in studying 
attitudes of children and adolescents. 


Interviews of a more structured kind have been used in such studies as the one 
reported in Youth tell their Story by Bell, in which the general conditions and attitudes of 
young people in Maryland were investigated. In such studies the comments or opinions 
expressed are, of course, concerning what the interviewers rather than the respondents 
think is important, and this may mean that a good deal of relevant material remains 
undisclosed. Rather less controlled inquiries were made, by interviews and other means, 
in a London evening institute and reported by Jordan and Fisher as an impressionistic 
but lively and recognizable “ self-portrait of youth.” This portrait makes up for any 
lack of scientific vigour by its wealth of insights. 

Two instances may be given in which non-structured interviews, of the “‘ Manage- 
ment and the Worker” kind, have been used with school pupils under conditions of 
careful control. In James and Tenen’s experiment to see how far children’s attitudes 
changed in favour of people of other races as a result of personal contact with them, the 
attitudes of a group of secondary modern pupils were studied. The pupils were inter- 
viewed four times at intervals of six weeks. In the interval between the second and third 
interviews two African teachers taught them. ‘The interview material, when analysed, 
showed that there were no significant changes in attitude expressed between the first and 
second interviews. Neither were there changes in attitude expressed between the third 
and fourth interviews. But between the interviews before the children had been taught 
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by the African teachers and the interviews after, a notable change had taken place. The 
attitudes expressed were more favourable, not only towards negroes in particular, but also 
to a lesser extent towards foreigners in general. It is here that we see one of the objects 
of studying attitudes with scientific methods. With proper measurement of attitudes we 
can test the effectiveness of means calculated to change them. 


The present writer has used a similar method of interview in a study of the attitudes 
of fifteen-year-old secondary modern school pupils towards school and teachers, the 
results of which will be considered later in this article. 


Against the advantage that these non-structured interviews may provide material 
additional to what the investigator set out to look for, must be set the corresponding dis- 
advantage that a great deal of additional material is gathered which may have nothing to 
offer at all. On the whole, however, such material still has to be gathered and processed 
in case it has something to suggest. 


Similar advantages and disadvantages affect the use of personal documents such as 
essays, diaries and letters. By these means, however, material can be gathered in schools 
much more easily and quickly than by interview. For pupils at school, essays at least are 
all in the day’s work. The method has been used, for instance, in part of Tenenbaum’s 
study in which children were asked to write down anonymously what they would say to a 
friend who asked them what they thought about school. Jersild based a study of the 
characteristics of teachers on written retrospective reports by adults, compositions by 
children, interviews, and some records of children’s conversations. Strang studied 
adolescents’ views in freely-written compositions on the subject: “‘ How it feels to be 
growing up.” 

There are, of course, the obvious limitations that not all subjects can command the 
relatively high level of introspection and self-expression necessary if we are to get at the 
truth and that some at least will put up a deliberate smoke screen, often with such skill 
that it is difficult to detect any insincerity. 


Projective techniques, too, have been sometimes employed. ‘These consist usually 
in starting the child off on some theme—by a picture shown to him, by an open-ended 
film strip or by an unfinished story—and then letting him continue in the direction he 
chooses and observing how he ends up. Similar to this is the method used in a study of 
children’s attitudes towards discipline as related to their social and economic status by 
Dolger and Ginandes. Children of differing background were asked to write a composi- 
tion based on a story which was read to them in class. The story was about Jimmy, who 
always broke up Tommy’s games. Each child was then asked to write what he would do 
about Jimmy ifhe were Tommy. Here again such writings are nothing out of the ordinary 
for schoolchildren; though some of them might find writing difficult or even impossible, 
and any study of such a kind would have to take account of this fact. This study estab- 
lished, as might be expected, that children from homes of relatively low social, educational 
and economic level seemed more inclined to punish a culprit and to avenge his misdeeds 
than did children from homes of higher status. 

The treatment of the material obtained in the study just mentioned was fairly easy 
because the area in which the responses were to be made was relatively specific. Diffi- 
culties arise with this and similar methods if there are no limitations at all. For example, 
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a sentence-completion test was used by Bene to study the differences in attitudes between 
pupils of grammar schools and of secondary modern schools. Sentences were begun with 
only a word or two and left for the pupil to finish. A rather elaborate method of coding 
the responses had to be devised, one symbol representing the attitude judged by the 
investigator to be expressed and another standing for the object towards which the 
attitude appeared to be expressed. By this means it was possible to show that the gram- 
mar school boys were more ambitious and had less positive and more negative attitudes 
towards their environment than had the secondary modern school boys. 


Ambiguous words were used as the basis of a projective-type test in an early study 
by Shales which compared the “ mind-set ” of urban and of rural children. The difficulty 
of finding sufficient words with two meanings both relevant to the purposes of the test 
must have limited the use of this method. 


The remaining method to be considered in research into attitudes in schools is that of 
ranking items in a test. Pupils of the then secondary schools were asked by Pritchard 
to rank school subjects in order of their liking for them and a similar means was used with 
elementary school pupils by J. J. Shakespeare. Inferences were then made from the 
rankings and from the reasons given for them. This form of inquiry has been used also by 
Michael, Herrold and Cryan in an attempt to find students’ attitudes towards certain 
factors which the investigators considered to be important in promoting classroom 
enjoyment and towards various procedures employed by teachers. Such ranking tests 
are, in fact, questionnaires consisting of one large question, such as: ‘‘ What is the relative 
importance of the given items?” or “‘ What is their relative desirability ?’’, as the case 
may be. 


Validity of attitude tests 


An important aspect of attitude study which has received some attention is the 
question of the validity of teachers’ assessments of pupils’ attitudes, since these, in the 
absence of more objective criteria based upon behaviour, seem likely to give a yardstick 
against which the validity of a test, questionnaire or scale may be estimated. Here again, 
as with verbal responses themselves, we encounter difficulties. Teachers’ assessments of 
attitudes are themselves liable to similar distorting influences as are children’s verbal 
expression of their own attitudes; and it seems likely that both the reliability and the 
validity of their judgments will vary according to the social and emotional values attached 
to the attitude in question and according to the objectivity with which it can be observed 
in action. 

Burt compared the reliability of tests of various kinds and of teachers’ assessments, 
using the method of analysis of variance. Among other things he showed that for mental 
characteristics concerned in the everyday work of the classroom, such as “ industry ” or 
attainments in the 3 Rs, the assessments of competent teachers appeared to be quite 
reliable and even more reliable than standardized tests. He also showed that in the case 
of most character-qualities the reliability of teachers’ assessments, though never very high 
(except for “‘ industry ”?) was higher than that of a single interview or that of any psycho- 
logical test then in use. 
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Reliability of assessment is not the same as validity however. ‘Teachers’ assessments 
were found to have no validity in rating the maturity of high school pupils in a study by 
Remmers and Martin. ‘Teachers agreed very well in their ratings. ‘To that extent they 
were reliable. But they rated juniors as being more mature than seniors on 11 out of 13 
traits. The investigators concluded that on the reasonable assumption that maturity 
is partly, at least, a function of age, teachers did not rate these traits validly. They 
suggested that teachers’ mores, or as we might put it “‘ teachers’ ways’, seemed on the 
whole less offended against by juniors than by seniors, and that therefore items which on 
other evidence should have favoured the seniors did not do so. 


Again, in a study of the validity of teachers’ ratings of adolescents’ adjustment and 
aspirations, Austibel, Schiff and Zeleny examined the relation between teachers’ ratings 
and various other self-report, objective, and projective measures of the same characteristic. 
The average of ratings by five teachers had a high split-half reliability; but there was no 
significant correlation between them and the other measures. Again, we must question 
the validity of the teachers’ judgments as well as the validity of the self-ratings. Either 
each is validly measuring something different or one or the other or both are an invalid 
measure of an underlying disposition. 


This general question of validity seems to be the outstanding problem of attitude 
study in education. All the current means of estimating underlying attitudes are inevit- 
ably indirect. They can only be based upon verbal report or interpreted observation, 
each of which is liable to be coloured, consciously or otherwise, by the circumstances. We 
have, too, the problem of criteria of validity of any measure we may devise, for example in 
attempting to assess attitudes to school. It may be possible to see how “ known” 
individuals or groups measure on a given test with a reasonable degree of reliability. 
But how are they “ known”? Clearly, we cannot at this stage rely on teachers’ ratings; 
these have been seen to lack validity in terms of other measures and to be subjectively 
coloured. 


The clinching argument for the existence of an attitude would be its emergence in 
behaviour. It may be possible to see to what extent actual behaviour is as predicted 
by the test. If it is possible to do this, the prediction may seem to be confirmed, as it 
was with the “ rigorous ” or “‘ easy ” attitudes of students, or it may be denied as in the 
case of cheating. On the other hand it may not be possible to ascertain one way or the 
other simply because attitude is only one factor at work in a fuller situation such as attain- 
ment or behaviour at school. For example, we know that the correlation between 
attitude and attainment is low, at least at certain levels; this has been shown in different 
ways by Jordan and by Arvidson; and it may well be due to other attitudes preponderating 
in a given situation or to the fact that intelligence is more important in school work than 
any but extremely favourable or unfavourable attitudes. So, too, the actual situation 
may determine a response. If, say, everyone else seems to be cheating, it is conceivably 
quite hard to remain indifferent and get the lowest marks simply through not cheating— 
even though one’s attitude is genuinely that cheating is wrong. At all events there are 
hardly any attitude tests in the educational field, it seems which can claim to be of even 
moderate validity on the grounds that they are correct in predicting behaviour. This 
seems to be because usually the behaviour evoked is the complex outcome of ability, 


73 








personality and the particular situation, as well as of the kinds of attitude the subject 
willingly expresses. We may put it in another way and say that in any individual there 
are likely to be a variety of attitudes and motivations some of which may be potentially or 
actually in conflict. Actual behaviour will tend to be determined by broad dominant 
attitudes or motivations, modified and sometimes heavily modified, by other attitudes 
called into play in specific situations. Moreover, closely similar behaviour may be 
provoked in different individuals by attitudes which are widely different in their content. 


In the present state of development of the theory of the subject we have on the whole 
to fall back on the face value of attitude tests, and ask whether a question of this or that 
kind is in fact relevant to the attitude we wish to explore. Apart from this we can com- 
pare the results on the test with those on a test which explores the same or nearly the same 
attitude, if one is available. This other test will, of course, itself have lacked a direct 
criterion of validity; and any interpretation of our results must be made with caution. 


There remains the question of whether, even if we do reach the particular attitude 
by verbal means, the actual behaviour that may occur is related to that attitude. There 
is a clue in the cheating experiment as to why there may be no relation. We know what 
we ought to do, but we do not always do it. We may say we shall do it, or we may wish 
to do it, or even usually do it; yet we may still not do it under conditions of stress. Inter- 
pretation of results of attitude tests has, therefore, to take this consideration into account. 
We can at least say that measurements of attitude, made with attention to objectivity 
and based upon as wide as possible a sample of each subject’s verbal responses, are likely 
to have more reliability and validity—particularly concerning groups—than are the more 
or less subjective judgments of individual teachers. 


Attitudes towards school 
We now review some conclusions drawn from studies made of pupils’ attitudes to 
lessons, to teachers, and to school as a whole. 


Pritchard, by means of his rank order test, studied the relative popularity of secondary 
(now grammar) school subjects among over 8,000 pupils. Each pupil had a list of subjects 
and, after crossing out the ones he did not take, had to number the subjects in the order in 
which he liked them, giving reasons for the first and last choices. This was done anony- 
mously. Pritchard concluded from the results that the school work boys and girls liked 
best was of the kind in which there was self-activity, or in which they could prove things 
and discuss and argue. They felt the need for variety, and wanted everything linked up 
with everyday life. Above all, they looked for the human interest in everything, since 
they felt they had left behind the child’s world and had found new interests in the world of 
adults. One of their strongest desires, he suggested, was to be treated as if they were 
mature. 

J. J. Shakespeare undertook a rather similar study in the higher classes of what were 
then elementary schools and are now secondary modern, and found that generally the 
subjects which permitted bodily activity were the more popular. At about 11-plus there 
seemed some devotion to subjects where noticeable results could be obtained, and it was 
evident that achievement in a subject had an influence on its popularity. Later, the 
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development of an interest in what lay beyond school brought with it the idea of usefulness 
of subjects which influenced their popularity. 


Tschechtelin, Hipskind and Remmers constructed an attitude test for measuring the 
attitudes of some elementary school children in America toward their teachers. The 
major aspects of the teacher’s personality were, as the investigators put it, “‘ through 
logical analysis subsumed under seven general areas.”” That is, they were aspects chosen 
by the investigators and not arising directly from empirical data. This might be regarded 
as a weakness, since important areas of judgment on which the subjects’ attitudes are 
partly based, may be overlooked. 


The seven aspects chosen were: 


Liking for the teacher; 

Ability to explain; 

Kindliness, friendliness and understanding; 
Fairness in marking; 

Keeping order with the children; 

Amount of work required; 

7. Liking for lessons. 
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Two tests were devised, one of which was administered to over 1,300 children from 
Grades IV to VII, that is from g to 13 years old. The results showed that the average 
attitude of children towards their teachers was substantially favourable, and rather more 
so with rural than with city children. No consistent trend was found in regard to age or 
grade; and there was no appreciable correlation found between attitudes as measured 
and intelligence test scores, nor between attitude and achievement. As the scores of boys 
and girls do not appear to be separated it is not possible to observe any differences between 
them. Ifthey had been separated it might also have been possible to see a trend with age. 
It is quite possible, say, for a trend on the part of girls to be cancelled out or masked by a 
trend the other way or no trend on the part of boys, or vice versa, and for no trend to be 
discernible either way if the scores are mixed. 


Jersild, in a study of characteristics of teachers, was partly concerned with adult 
recollections of teachers. While we may not find very much that is relevant to our 
purpose in this part of the work, since adults’ appraisals differ from children’s, as Jersild 
himself shows, there are some interesting conclusions drawn from children’s accounts of 
their teachers in both elementary and high schools. Here the major headings under 
which teachers are characterized appear to be provided by the actual data, and not pre- 
determined by the investigator. 


These headings were: 


Human qualities as a person; 

Physical appearance, grooming, voice; 

Characteristics as a disciplinarian or director of the class; 
Participation in activities; providing gifts or entertainment; 
Performance as a teacher; teaching; 

Miscellaneous and general. 
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Children mentioned discipline more negatively, in relation to teachers they disliked, than 
otherwise. Teachers, in their teaching, were mentioned especially in relation to teachers 
who were liked; and there was an increase with age of children, in emphasis on this item. 
Physical appearance of teachers was mentioned more frequently by girls than by boys. 

In a study of relationships between 11th and 12th grade students (16-17-year-olds) 
and their teachers, Michael, Herrold and Cryan asked students to rank a number of 
matters concerning their enjoyment of classes. The results showed that both boys and 
girls within each of several schools ranked the items concerned in the same order. ‘There 
was no difference in ranking as between one school and another or one age or ability level 
and another. 

It is difficult to say precisely what value to attach to the particular list of items ranked 
in this way, since the items appear from the report to be simply what the investigators 
considered important. However, the important thing found was that the ranking of 
them did not vary. In brief, the list as ranked is as follows: 


Teacher’s method of teaching; 

Teacher’s personality ; 

Confidence in teacher’s knowledge of subject; 
Good marks; 

Short assignments; 

No special emphasis on discipline. 
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Eells, in 1938, collected and classified unguided written responses to the questions: 
What do you like best, and what least, about your school? His purpose in doing so, 
however, was to devise a scale which could be used for evaluating schools by their pupils, 
as part of a wider study of educational facilities in America. The scale was to measure 
schools, not pupils. The present writer has not been able to find a report of its use. 
It seems possible that though judgments about school made by pupils may reveal some- 
thing about the school, they are likely to reveal a good deal more about the pupils. The 
method shown of classifying pupils’ comments about schools is of some interest, however, 
and in that the categories are thrown up by the actual data, they are more likely to be on 
the mark than they otherwise would be. The study shows the frame of reference of the 
American pupil, as far as written responses are capable of disclosing it. 

Tenenbaum, using partly an attitude questionnaire and partly freely written material 
also studied elementary school pupils in America, and found that the girls expressed more 
favourable attitudes towards school than the boys. They appeared to regard school more 
seriously, and seemed to think more of the school’s value as a preparation for life. Teachers 
appeared more popular than the school situation itself, although among the group 
disliking school, the teachers were the most frequently mentioned cause of dislike. Girls 
appeared to like their teachers more than boys did. Children rated by teachers as problems 
expressed markedly more unfavourable attitudes than those of the total group. 

Tenenbaum found that children’s attitude to school as measured was not highly 
correlated with other variables, namely, intelligence, achievement in school work, conduct 
and marks. He concluded, therefore, in regard to achievement, that the theory that 
failure is always associated with resentment was not borne out. On the other hand, 
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Drummond, using a simplified type of attitude questionnaire in which the statements 
to be checked took the form of a discussion around certain points between a group of 
boys and girls, seemed to find the attitude to school on the part of backward adolescent 
rather luke-warm. She suggested this showed that more attention might be given to 


them. 


Stacey found little difference between girls and boys, and none between town and 
country children, in attitude to school. Attitude measures remained stable over a year’s 
interval except for a change among 12-year-olds, which might have been due to the waning 
of the interest in new surroundings and new subjects which they had shown in their first 
year at secondary school. 


Although not approaching the subject with attitude tests of the kind we have been 
considering, Oeser and Emery have provided further light on the way children see the 
school and the teachers. In a rural community in Australia a “ School Ideology ”’ test 
was given, on the lines suggested by Bavelas. ‘The conclusions of their study are limited 
by the fact that they were drawn from results in the only school in the community studied. 
Nevertheless, they are illuminating in a way that conclusions drawn from larger-scale 
attitude-test studies cannot match. It was found, as might be supposed, that children 
saw the teacher as possessing the greatest potency in the school situation. Their behaviour 
was directed principally towards the teacher and not towards the school work itself. 
The relative potency of the teacher was seen as greater by the children in the lower school 
grades than by those in the higher. Older children were a little more clearly aware that 
behind the school’s demands stand the parents and other adults. There seemed, too, 
a slight though insignificent tendency for school work to be less attractive to senior children. 
Even so, there did not seem to be very great differences with increasing age. 


In the city study by Oeser and Hammond it was found that in spite of the authori- 
tarian character of the classroom, children did not reject school or the teacher, though 
they did not favour situations in which they were closely controlled by the teacher. 


Fitt describes the construction of a Thurstone-type attitude test-scale concerning 
children’s attitude to school, and gives the results of using it with over 1,200 children of 
several age, social and economic, and school-type groups in New Zealand. At all levels 
girls showed a more favourable attitude to school than boys. This was most marked in the 
lower primary school. Secondary school pupils, boys and girls alike, did not like school 
as well as primary school pupils. Brighter pupils liked school better than duller ones, and 
this was especially the case with boys. Children from the more favoured areas tended to 
like school more than the others, again more so in the case of boys; but here it was found 
difficult to distinguish the relative effects of ability from the environmental factors con- 
nected with it. 


In a further study of this last question, Coster showed that responses of pupils of 
different income levels to an attitude questionnaire were more likely to vary on items 
referring to the subject’s relations with teachers and other pupils than on items requiring 
objective appraisal of the school or the school work. 
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Arvidson, in a study of the factors determining school achievement of first-year 
secondary pupils, found evidence that home background was by far the most important 
single non-intellectual factor. It was much more important than attitude to school as 
such, although Arvidson noted an instability of attitude as measured at that stage. He 
showed that home background had almost as much to do with school success as intelligence 
itself and sometimes more. This confirms what was found earlier by a number of other 
investigators that the direct correlation between attitude and school achievement is low, 
at any rate among younger children corresponding to those in the early years of the 
secondary school. It suggests that given a minimum basic willingness to learn the required 
material, attitude to school in itself does not greatly influence school achievement at that 
stage unless possibly the attitude is strongly adverse. Given the ability and a favourable 
home, pre-adolescent and young adolescent pupils will succeed at school whether they 
like school or not and in most cases liking or disliking for school is not very strong nor very 
stable. This may well be because the material concerned may be acquired, in the 
circumstances, almost as much through what goes on outside school as through what they 


learn inside. 


It seems likely, however, that, especially as the material to be learned gets more 
complex and structured, attitudes to school, which include attitudes to learning in school, 
assume greater importance as determiners of success. Also, as time goes on, such attitudes 
will presumably become more suitable. 


The present writer carried out a small intensive study of pupils of a Central London 
secondary modern school, in which 68 fifteen-year-old pupils were interviewed at length 
and the entire school tested with both Likert and Thurstone-type attitude scales. From 
this it appeared that girls were not more favourable towards school than boys at the 4th 
year stage, at the end of which they were to leave. The tests showed that in the school 
studied, girls were more favourable than boys to begin with, but that at the end of two 
years there was nothing to choose between the sexes. ‘Towards the end of school life the 
position showed signs of being reversed. On the whole, throughout the school the pupils 
showed favourable attitudes, though the range was fairly wide; that is, in general the 
pupils appeared willing and co-operative. On the other hand, the downward trend, 
if it were to continue, might make the girls, at least, decidedly unwilling to stay on at 
school much longer on the same footing. The interviews showed that boys and girls 
alike at fifteen years old were concerned as to whether the teaching given them was 
interesting, useful and effective; and much of it they considered was not. They were 
concerned that they should be properly kept in order; but, especially in the girls’ case, 
they appreciated some teachers’ being friendly to them and treating them as in certain 
respects their equals. ‘They liked competent teachers. They complained of punish- 
ments, naturally, and of having to do things they were no good at. On balance, school 
and teachers were commented on rather more unfavourably than otherwise, but this was 
probably to be expected because the interviews were an opportunity to air complaints. 
These ways of looking at things, however, seem not only more sensible, but even rather 
more adult, than no doubt a lot of people would have expected. It must be remembered, 
of course, that these findings refer to one school only. 
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There are still some questions on which this type of research might throw useful light 
One is, how important is attitude to school as compared, say, with intelligence as a factor 
in learning in the later stages of the secondary modern school? It will be recalled that 
this study in the London secondary modern school suggested that fifteen-year-old girls 
were slightly less favourably inclined generally to school than boys. This contradicts the 
findings of work in other countries. Does the same apply elsewhere in cities in this 
country? What relation is there between attitude to school and all-round level of 
maturity? Who are against school—the more mature adolescents or the less? What 
is the relative effectiveness of some of the ways that might be tried of improving attitudes 
to school? Ifan interview to some extent lifted the morale of the worker, as it was said to 
do in the Hawthorne experiment, by providing an opportunity for him to get things off 
his chest, can the morale of the adolescents at school be raised if a skilled and sympathetic 
adult listens to and perhaps discusses with them their complaints and personal problems? 
Does the school have much to offer to adolescents with problems? Hemming’s study of 
letters received by a girls’ paper shows that many girls need more help than they get at 
home and school and elsewhere. Do boys remain more free of problems and retain their 
interest in school work longer than girls because their adolescence is in general somewhat 
slower? Are attitudes to school, or at any rate to formal learning, improved after 
adolescents have had some experience of going out to work? 


Such studies as we have reviewed point to some conclusions. It seems reasonable to 
suggest that ordinary adolescents at school must be made to feel that they really are being 
taught; that there are many interesting things to do; that they are controlled and dis- 
ciplined in a way that clearly recognises the status that they wish to have, and often do 
have, in the outside world. They need to feel that their work in school has a real bearing 
on what they will do when they leave; that it is suited to them personally. 


Discipline, school work and status are inter-related. If there is no real interest or 
relevance in the work, coercion is needed if the work is to get done; this, however, under- 
lines the pupils’ inferior status, and will lead them to reject school and its demands in 
favour of other interests. Such difficulties can be avoided, and, without doubt, in some 
schools are avoided. ‘There can be a choice of courses, especially of a more’ vocational 
kind. There can be more democratic forms of control, not necessarily democratic in the 
institutional sense, implying a school council form of self-government, but in terms of an 
atmosphere in which young persons’ opinions and feelings count. At one end of the scale 
this will be a matter perhaps of providing a choice of courses which in some ways follow 
the pupils’ inclinations or ambitions; at the other end of the scale it would be simply a 
question of, as the pupils’ are apt to put it, teachers speaking nicely to them and being 
considerate for their feelings. 


If the period of full-time education is to be extended successfully, however, for the 
general run of adolescents, it will have to be in a setting as little like a world of children as 
possible; since by all the signs adolescents who now leave school at fifteen do not much 
think of themselves as children, nor do they think /tke children; and in many ways in fact 
many of them are not children. 
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Generally, in the studies discussed, investigators have noted that older pupils seem 
less favourably inclined towards school than younger ones. Most people would probably 
say this was inevitable. But why should it be? If we provide good conditions in school 
for social and personal maturing, which are what ordinary young people need, it follows 
that they will experience the satisfaction and maintain the favourable attitudes on which 
willingness and co-operation depend. If their attitudes to school deteriorate generally, 
it follows that those good conditions are absent from school. What some of those condi- 
tions are, such studies as these can help to tell us. 
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